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NEW PHENOMENA OF INVISIBLE RADIATIONS. 

‘here seems to be no lag in the interest manifested in the 
invisible forms of radiation, either on the part of the scientific 
world or the general public. In fact any tendency on the part 
of the latter to forget that there is such a substance as radium 
is very quickly checked by some new and perhaps startling dis- 
Thus, the announcement made by Curie, that radium 
acts as a continuous generator of heat, is followed up by Wien, 
i a paper appearing in the Physikalische Zeitschrift, which 
states that the same mysterious substance can be used to produce 
Wien enclosed radium bro- 


covery. 


continuously an electric current. 
inide in a glass tube, into which a platinum wire was fused. This 
tube was suspended by a glass thread in a larger tube, into which 
a second platinum wire was melted. The current was obtained 
of the order of 3x10-" ampere. The explanation of this action 


is that, according to Rutherford, both positively and negatively 
charged particles or electrons are thrown off by the radium. The 
positive electron is many times larger than the negative, and, 
by means of a proper sieve, can be separated from the latter. 
In the apparatus just described, the inner glass tube acts as the 
sieve, retaining the positive electrons and letting the negative 
pass more or less freely. 

The current obtained in this way by Wien, while exceedingly 
small, allowed a computation to be made of the mass of radiated 
particles. The figures obtained show that this is far too small 
to be detected by weighing. The energy, according to the 
Rutherford and Soddy disintegration theory, of course is due 
to the breaking up of the radium atoms, and, on account of 
the high velocity of the particles, is considerable. Four milli- 
grammes of radium give off sixty ergs per second in the positive 
electrons, and 8.7 ergs in the negative. 


New Observations with N-Rays. 

Another group of rays, discovered by Blondlot, and called 
by him N-rays, have received less general attention, as the phe- 
nomena observed are not so startling as others connected with 
radioactivity. It will be remembered that these rays were dis- 
covered by the effect which they exert on the small electric 
spark, rendering it more luminous. They exert the same effect 
upon the luminous flame; and now M. Blondlot announces that 
it is not essential for these rays to fall upon an object to render 
it more visible, but the same effect is obtained if they penetrate 
the eye. Tihese rays are given out from various luminous objects 
as well as from objects which have been exposed to sunlight. 
He happened to have his eye fixed on a small, feebly illuminated 
band of paper. A brick which had been exposed to sunlight 
was brought near his face, with the exposed surface toward him. 
He at once saw the band of paper brighten up, and the effect 
disappeared upon removing the brick or turning its unexposed 
side toward his face. It was not affected by enclosifig the brick 
in a box closed with black paper. 

Effect Not Entirely Physiological. 

A simple experiment is to darken a room until the face of a 
clock on the wall is only feebly visible. By bringing a solarized 
brick or pebble near the eye, the face of the clock becomes sharply 
outlined, and possibly the hands are seen. No explanation is 
offered of this curious phenomenon. It can not be assumed to 
be entirely physiological, as in the earlier experiments photog- 
raphy was made use of in studying the action of these rays on 
sparks. These rays are absorbed by moisture, but Blondlot has 
found that saline solutions allow them to pass freely in all 
directions, and that such solutions, particularly hyposulphite of 
soda, may be used to store up the rays, and may thus take the 
place of the Nernst lamp as a source. 
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WEATHERPROOF INSULATION OR BARE CONDUCTORS. 

At the recent meeting of the American Institute of Elec- 
trical Engineers, attention was called to the false feeling of 
security which is inspired by the use of weatherproof insulation 
on outside conductors. As an insulator, the usual coating of 
braid and compound can not be compared with rubber, and after 
continued exposure, particularly when wet, it loses much of its 
insulating property, so that a wire thus protected is little better 
than a bare conductor. Indeed, it may be more dangerous, as 
due to carelessness or ignorance, an attempt may be made to 
handle wires covered in this way while they are alive. Another 
objection to this insulation is, much of it will not stand the 
weather, and, sooner or later, hangs in festoons along the whole 
line. Where a company owns its right of way, it would seem 
better to use bare wires and to spend the money which would 
otherwise have gone into insulation, in securing better line con- 
struction. When the line runs on a public highway, there are, 
of course, other considerations that enter into the matter, and 
the company may not be allowed to erect bare wire, yet it is such 
lines that are most likely to be handled by wiremen who are 
careless or ignorant of the voltage of the circuit. 

The use of rubber gloves was also criticised at the meeting, 
for the same reason. Such gloves, while apparently in good 
condition, may be far from it, and the feeling of security which 
they give to the wearer may lead him to careless handling of 
wires. Defects in these gloves may not be noticeable at low 
voltages, while a breakdown at a high voltage might be dis- 
covered only after an accident. These warnings are timely, as 
all of us would rather recognize the dangers and act accordingly, 


than rely upon protective devices which are anything but perfect. 





THE EDISON PORTLAND CEMENT COMPANY. 

At New Village, N. J., there has been developed one of the 
most complete plants in the world for the manufacture of high- 
grade Portland cement. This plant has been designed entirely 
by Thomas A. Edison. 
a good acreage of land which abounds in cement rock and lime- 


stone of the best quality for making good cement, and also in 


The company is fortunate in having 


having the use of machinery which has been developed to a state 
of perfection for this class of work. . 

The machinery used in this plant is not new, but is the 
result of the experimental work which was done at Edison, N. J., 
in the iron ore plant Mr. Edison designed. This, of course, does 
not include the roasters, which were designed solely for the 
cement mill. Although heavy engines are required for driving 
the giant and smaller rolls used in crushing the rock and 
clinkers, electricity is made use of almost exclusively where it 
is at all possible. Miles of belt and bucket conveyors are driven 
by electric motors, as well as exhaust fans in the several depart- 
ments. The enormous roasters are operated electrically, and it 
is a remarkable sight to see these giant shells being revolved by 
the relatively insignificant twenty-five-horse-power motor. 

From a popular point of view the Edison cement works is 
remarkable in every way, and from a technical point of view 
the working out of the several engineering propositions has been 
eminently satisfactory. 
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METALLIC OXIDES AS CONDUCTORS OF ELECTRICITY. 

At a recent meeting of the German Bunsen Society for 
applied physical chemistry, Dr. O. Frdélich presented a paper 
giving a description of a new resistance furnace which he has 
devised. Electric furnaces usually depend for their action upon 
heat developed in arcs, by the passage of a heavy current through 
the material which is to be treated, or through resistances “ 
ranged either in the material to be treated or in the walls of 
the furnace. In this new type, the walls of the furnace are 
themselves made use of as the high-resistance conductors through 
which the current is passed. 
troducing carbon cores, which are sometimes undesirable. The 
material to be treated need not be a conductor of electricity, 
and the temperature of the furnace can be controlled by regu- 
lating the current. 


There is thus no need of in- 


High Temperatures Obtainable. 

In his paper, the author stated that he had discovered a ma- 
terial of which the furnace walls might be made, and which 
has sixteen times the resistivity of carbon when hot, and twenty- 
five times its resistivity when cold. He surrounds his furnace 
with a jacket of refractory material which is also a poor heat 
conductor, an air space being left between the furnace and its 
cover. Tests of a small furnace demonstrated that, when heated 
by means of two vertical electrodes, the temperature reached was 
about 1,200 degrees centigrade; but when current was passed 
through the sides of the furnace, the temperature rose to 1,600 
degrees centigrade, and could be pushed still higher, as the 
material does not melt until above 2,000 degrees centigrade. 


Pure Oxides Not Condactors. 

Some important facts were brought out in the discussion of 
this paper. It was stated that refractory materials, like metallic 
oxides, become better conductors as they are more impure; that 
impurities in the shape of strongly acid oxides are particularly 
beneficial in promoting conductivity at low temperatures. Dr. 
Nernst stated that at temperatures of about 1,700 degrees centi- 
grade, pure metallic oxides are non-conductors, but when mixed 
with other oxides, become conductors at that temperature. Thus, 
neither pure magnesia nor pure thoria is a conductor when used 
alone, but a mixture of the two is. This is analogous to the 
behavior of aqueous solutions, as neither pure water nor a pure 
sulphuric acid is a good conductor alone, although a mixture is. 
These observations will, no doubt, have an important bearing 
on the theory of electrolytic conduction as applied to metallic 
oxides. 





COMMUTATING ALTERNATING-CURRENT MOTORS. 

Since the paper describing an alternating-current motor 
suitable for traction, presented before the American Institute 
of Electrical Engineers something over a year ago, a number of 
motors have been constructed by other companies, and tested 
with a view to determining their practicability. for such work. 
The greater number of these belong to the series type, but we 
have also the repulsion motor and another type which may be 
considered as a cross between the series motor and the single- 


phase induction motor. All of these motors make use of com- 
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mutators for their operation. Several of them have been tried, 
not only on experimental tracks, but under actual operating 
conditions; and in practically all cases favorable reports have 
been made. 

Return to Primitive Type. 

It is interesting to note here the return to a primitive type. 
The first type of alternating-current motors to be put out was 
the series motor; then the repulsion motor was proposed, this 
also using a commutator. At that time, motor designers were 
not able to get rid of the very disastrous sparking, and the de- 
velopment of the beautiful induction machines filled the need for 
a stationary alternating-current motor, so that neither of the 
commutator type of motors came to anything, being used only as 
fan motors for a while and as starting devices. On the other 
hand, the development of the electric railway concentrated at- 
tention on the series direct-current motor, and this type was 
highly developed.. Designers learned how to produce a motor 
which would run in either direction and under very variable 
loads, without necessitating shifting of the brushes to prevent 
sparking. ‘The study of these machines and of other direct- 
current commutating machines led to an understanding of the 
cause of the sparking, and the proper means of avoiding it, and 
the knowledge here gained has now been made use of in convert- 
ing the old commutating alternating-current motor into a prac- 


tical machine. 


An Analogous Case in Steam Engineering. 

We have thus completed a cycle in motor design analogous 
Here 
the earliest type of steam motor was a turbine, but as then con- 


to that which has been followed in steam engineering. 


structed it was naturally extremely wasteful and could hardly 
le considered a practical machine. ‘Then the reciprocating en- 
vine was invented and perfected, and along with it the science 
of thermodynamics was developed. This science not only showed 
along what lines the reciprocating engine could be improved, 
and the limitations of this type, but it has finally carried us 
back to the primitive type—the steam turbine, which, in prin- 
ciple, is far simpler and which promises a higher efficiency than 
the highly developed reciprocating engine. It is true that other 
conditions have influenced both of these developments. Thus, 
the demand for an electric railway system which can be extend- 
ed long distances, without requiring substations where con- 
stant attendance is necessary, has made the design of an alter- 
nating-current traction motor imperative. And as regards the 
steam turbine, it was not until there was a demand for a prime 
mover having a high and uniform speed to drive the electric 
generator that the turbine received the study it deserved and 
was brought to a practical point. It is interesting to note that 
the series alternating-current motor, while it loses on some 
points when compared with the direct-current motor, still is more 
flexible. A good series alternating-current motor, if provided 
with the proper controlling apparatus, can be run on the exist- 
ing direct-current circuit in cities. A minor advantage is that 
on an alternating-current circuit, voltage control may be adopt- 
ed and the wasteful rheostatic control avoided. 
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Cost of the Alternating-Current System. 

An important question is, of course, that of the cost of the 
alternating-current system, as compared with the direct-current. 
Such a comparison was made recently by Mr. P. M. Lincoln 
before the electrical section of the Canadian Society of Civil 
Engineers. His paper appeared in a recent issue of the Enc- 
TRICAL Review. The author reaches the conclusion that, in 
addition to its other advantages, the alternating-current system 
would be cheaper than the direct-current system for a road sixty 
miles long, such as that considered, not only as regards first 
cost, but with respect to the cost of operation. It therefore 
seems not unlikely that although the railroad field has been 
one of the most active of the electrical developments, there will 
be no falling off in the building of new roads and the electrifi- 
cation of the smaller steam roads. 





SITUATION OF THE ELECTRICAL INDUSTRIES. 

While there has been a general feeling of uneasiness and 
much talk of a coming business depression, the indications 
now are that the electrical industries will not be much affected 
by these influences during the coming year, if the reported busi- 
ness prospects of the large electrical manufacturing companies 
have any significance. ‘Thus, at a recent meeting of the dis- 
trict managers of one of the leading companies, encouraging 
reports were made. Out of nineteen managers present, whose 
districts cover all parts of the country, eight managers from 
the Central West, Pacific Coast and the South, reported that 
their sales for the year 1904 would be considerably larger than 
during the year just closing; nine managers from New England 
and New York, declared that their business would be fully as 
large as during 1903; and but two managers—and these repre- 
senting unimportant districts—reported that business was likely 
to be smaller during the next year than it had been this year. 
These reports are based upon carefully gathered information, 


and are, doubtless, to be relied upon. It is also reported that 
another of the leading electrical manufacturing companies ex- 
pects its business during the coming year to be fully as large as 
it was during that just closing. 


Prospect for Coming Year Good. 

It may properly be inferred from these reports that the busi- 
ness of other electrical manufacturers and supply companies will 
also show no falling off during 1904. It would seem, therefore, 
that the business depression which was so much dreaded a 
short while ago, is, at any rate, not likely materially to affect 
the electrical industries. While there may be a temporary de- 
pression in certain sections, due to the present financial con- 
dition, this will have little or no effect upon the total amount of 
work done during the year. There is a good deal of work which 
must be done to meet the increasing demands of consumers and 
to improve public utilities which depend upon electricity, such 
as the telephone, electric light and electric railways. Other 


lines of electrical application are also becoming important and, 
in some cases, essential. In fact, electrical methods are so closely 
identified with improvements and advances in nearly all other 
industries, that, though the electrical industry itself may suffer 
temporarily in some lines, on the whole it must advance. 
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The Exchange of the Frontier Telephone Company, Buffalo, N. Y. 


HE Frontier Telephone Company, of 
Buffalo, N. Y., was granted a fran- 
chise to construct a telephone sys- 

tem in the city of Buffalo on December 
13, 1901. Under this franchise the tele- 
phone company was required to furnish 
the city with 100 telephones free of 
charge and also pay the city three per 
cent of its gross receipts annually. A 
guaranty, protected by a bond, was given 
requiring the company to maintain com- 
petition with the Bell system during the 
life of the franchise or forty years. Serv- 
ice rates were fixed as follows: $48, $40, 
$36 and $24 for direct line, two, three and 
four-party business lines, respectively, 
and $36, $24, $20 and $15 for direct line, 
two, three and four-party residence lines, 
respectively. These rates are for un- 
limited service. 

It was during the month of February, 
in the year 1902, that the plans for the 
necessary construction work were started. 
A complete common battery exchange of 
35,000 lines was taken as a basis and the 
office building site, which corresponded 
closely to the theoretical telephone centre, 
was located at 332 Ellicott street. 

The building is built of stone and brick 
and has a frontage of sixty-five feet and 
a depth of 132 feet. There are three 
stories. ihe offices are located on the 
main floor, stock and storage rooms being 
at the rear and in the basement. The 
operating rooms are on the second and 
third floors at the rear, the front of the 
second floor being used for a terminal 
and wire chief’s room as well as a storage 
battery room. The kitchen, hospital, 
locker, recreation and dining rooms are 
situated in front of the operating room 
on the third floor. 

The present switchboard, which is of 
the common battery cutoff relay type, is 
located on the second floor and is in the 
shape of a U, the third floor above being 
in reserve for future growth and is merely 
a gallery to the second floor, light being 
furnished by windows at the side and a 
skylight in the roof. Twenty-three sec- 
tions, three positions and ten panels to 
a section of the switchboard have been in- 
stalled. The answering-jack capacity per 
position is 160 and the multiple-jack ca- 
pacity of the board is 18,000. The com- 
plete switchboard will consist of fifty-six 
sections. The finish is mahogany and 
each section five feet seven and one-half 
inches long and seven feet high. The 
present multiple-jack equipment is for 





By Virgil Hayden. 


8,000 lines. Numbered lamp caps are 
used in front of the line lamps and each 
line lamp is immediately below its corre- 
sponding answering-jack. The multiple 
and answering-jacks are of the two-point 
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type with a cutoff relay bridged from the 
sleeve side to ground. The usual num- 
bering of stile strips and jacks is used in 
addition to the numbered lamp caps. The 
first position is used as a wire chief’s 
test position, the second and third posi- 
tions as toll trunk positions, the fourth 
position as a private branch exchange for 


number of order wire buttons. The key- 
shelf of this board is on the slant to 
enable the operation to be as close as 
possible to the face of the board. Breast 
transmitters, with the usual head band 
and watchcase ear receiver, are used. 
Each position is lighted by an incandes- 
cent electric light in addition to the elec- 
tric lights placed on columns about the 
room. 

A two-position chief operators’ desk 
with the usual equipment is situated in 
the front of the room and in such a posi- 
tion that the monitors can have full su- 
pervision of the operators. 

An information desk with four posi- 
tions is located in a room adjoining the 
main operating room. Here are kept 
records of all subscribers and all ques- 
tions are answered from this desk. 

The supervisory relays and all con- 
densers are located in the rear of the board 
and here are also suitable runways for 
the various connecting cables. The an- 
swering-jacks and line lamps are cabled 
directly to the answering-jack side of the 
intermediate distributing frame which is 
situated in the terminal room, and the 





the company, and the remaining positions 
as regular subscribers’ positions. Each 
position is equipped with fifteen pairs of 
plugs and cords with double supervision 
and individual listening and four-party 
line ringing keys, also with a suitable 
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multiple-jacks are cabled directly to the 
opposite side of this same frame. The 
intermediate frame has forty-triple lug- 
connecting strips arranged vertically. The 
relay rack is cabled directly to the multi- 
ple-jack side of the intermediate frame 
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and the relays, a cutoff and line relay be- 
ing mounted in the same case, are ar- 
ranged in bays. This rack is located just 
to the rear of the intermediate frame. 
The switchboard side of the main frame 
is cabled directly to the relay rack. The 
switchboard side of the main frame is 
made up of fifty-pair lug-connecting 
strips arranged vertically. On the oppo- 
site side of the main frame are located 
the heat coils and lightning arresters, and 
here enter the outside cables. The usual 
method of running jumpers is used both 
at the main frame and the intermediate 
frame. The frames are made up of angle 
iron entirely. 

The power plant is also located in the 


terminal room and consists of the fol- 
lowing: a three-panel power-board, with a 
three-volt scale voltmeter, individual bat- 
tery-reading switches, motor switches and 
starting rheostats on the first panel; on 


the second panel is. a fifty-volt scale volt- 
meter and fuse panels for trunks, line 
lamps, line relays, answering cords, an- 
swering supervisaries, and transmitters ; 
on the third panel are a 250-ampere scale 
ammeter, battery charging switches and 
circuit-breakers. Two _ ten-horse-power 
motor-generators for charging the storage 
batteries, the motors being of the Holtzer- 
Cabot make, as are all the machines, and 
type MP four-pole and running off the 
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amperes at thirty volts and at a speed of 
900 revolutions per minute. Two four- 
party line ringing machines with motor 
in centre and two ringing generators on 
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draws 36.5 amperes. The four ringing 
generators on the one machine are dupli- 
cates of those on the other and are of 
the type MR and will deliver 1.5 amperes 
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BEHIND THE BOARD, FRONTIER TELEPHONE COMPANY. 


either end and .on the same shaft, one 
machine to run off the 220-volt direct- 
current circuit and the other to run off 
the twenty-four-volt storage battery. The 
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PHONE COMPANY. 


220-volt. direct-current circuit, taking 
thirty-eight amperes at a speed of 900 
revolutions per minute. The generators are 
of the type MP four-pole and deliver 175 





motors are of the type MP four-pole and 
at a speed of 1,000 revolutions per min- 
ute, the 220-volt motor draws four am- 
peres and the twenty-four-volt motor 


at 100 volts. The No. 4 generator has 
two poles and delivers a current of 16.6 
cycles; the No. 1 generator is four-pole 
and delivers a current of 33.3 cycles; the 
No. 2 generator is six-pole and delivers 
a current of fifty cycles; the No. 3 gen- 
erator is eight-pole and delivers a cur- 
rent of 66.6 cycles. By the use of these 
different frequency ringing machines and 
ringers having armatures differently 
tuned any one of four bells can be rung 
on a metallic line without the other bells 
on the same line being disturbed. Each 
of the four ringing buttons with each 
calling plug corresponds with the ringing 
current of the proper frequency. A ten- 
horse-power Westinghouse twin-cylinder 
gas engine connected by a chain drive to 
a charging generator of the same type as 
those used on the charging motor-gener- 
ators. T'wo sets of eleven cells of the Na- 
tional Battery Company’s storage bat- 
teries placed in a room just to the rear 
of the charging machines. Each cell at 
present contains nine plates fifteen and 
one-half inches square and has a capacity 
of 600 ampere-hours. The capacity of 
each cell can be doubled by addition of 
more plates for which there is ample room 
in the present tanks. 

The Niagara Falls power is used both 
for power and lighting and is supplied 
by the Buffalo General Electric Company 
after being transformed to a three-wire 
220-volt direct-current circuit. A gas en- 
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gine is now being installed in the base- 
ment to drive an eight and one-quarter 
kilowatt Crocker-Wheeler generator for 
lighting purposes, in case the Falls power 
is shut off at any time. 

A two-position wire chief’s desk is in- 
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stalled in the front of the terminal room 
and has voltmeters and all necessary 
switches for testing out subscribers’ lines. 

The Kellogg Switchboard and Supply 
Company, of Chicago, furnished and in- 
stalled the apparatus above descrived, as 
did it also furnish the subscribers’ in- 
struments which are of the usual type 
aside from the party line instruments 
which differ only in the ringer mechan- 
ism. 

The principal part of the city is fed by 
an underground cable distribution and 
there are some thirty-five miles of main 
conduit trench and over a million feet 
of conduit ducts. In the business section 
a main line of ducts leads from the ex- 
change north and south along Ellicott 
street and from these main ducts and 
crossing at right angles lead branch ducts 
on alternate streets, thus touching each 
block on at least one side. From these 
ducts, where buildings adjoin each other, 
lead laterals into basements and office 
buildings, where basement and _ office 
building cable boxes are placed, three or 
four terminals being placed in each block, 
and in office buildings from one to four 
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terminals are placed on each floor. In 
places where the buildings are more 
scattered, laterals run to poles in the 
backyards where terminal boxes are 
placed. In the more ccrapact residence 
districts conduits are run along the prin- 
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cipal streets and laterals are run from 
these to terminal poles in the backyards. 
Sometimes in long blocks a pole line is 
built and aerial cable strung in the back- 
yards or an alley, alternate poles which 
are several feet higher than the standard 
being used for terminal poles. Ringtop 
distribution is used on these poles. In 
the more scattered residence districts pole 
lines have been built in the streets and 
aerial cable strung, terminal boxes being 
placed quite close together. Idaho cedar 
has been used for poles throughout the 
city. 

Several toll line leads have been built 
and long-distance communication already 
established with Rochester and the East 
as well as surrounding towns. Other toll 
lines are now being built. 

For underground work 400-pair No. 22 
B. & S. gauge paper lead-sheathed cables 
are used which are brought from various 
distributing centres to the exchange. Here 
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neater appearance as well as to be far 
more convenient. 

In running open aerial lines bare cop- 
per wire is used, except in sections where 
trees are encountered and here No. 14 
B. W. G. weatherproof iron wire is used. 
For subscribers’ drops single No. 14 
B. W. G. weatherproof iron wire is used 
and placed on glass insulators screwed to 
two-point universal irons instead of wood 
brackets. Where lightning arresters are 
necessary at the subscribers’ station an 
outside arrester is placed near the point 
of entrance to the building. Pencil fuses 
are also used at this point. Fuses and ar- 
resters are placed at each terminal 
pole. ‘ 

All inside wiring is done according to 
specifications, and differs but little from 
the usual standards used elsewhere. 

Although the Frontier Telephone Com- 
pany only began cutting lines into service 
in February of this year, it now has over 
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they are brought through the basement 
and up ducts at the side of the building 
to a point just below the second floor and 
underneath the main frame, where four 
100-pair No. 22 B. & S. gauge, double 
silk and single cotton, insulated lead- 
sheathed cables are spliced into each 400- 
pair cable. These 100-pair cables are 
brought up to the cable side of the main 
frame and there fanned out and soldered 
to the proper line clips. At various man- 
holes branch cables are spliced into the 
main cables, and these are used for dis- 
tribution to buildings and terminal poles. 
In underground work cables of 400, .200, 
100, 50 and 25 pairs are used, but in aerial 
work only cables of fifty and twenty-five 
pairs are used. 

On pole lines where arms are used, the 
use of more than two arms to a pole is 
prohibited. When it is necessary to in- 
crease the line capacity, cable is strung 
and more pole terminal boxes placed. 
This has been found to present a much 


6,000 subscribers connected to the ex- 
change. Over thirty private branch ex- 
changes have already been installed, vary- 
ing in size from 5 to 150 lines each. Also 
many special equipment private lines have 
been installed. 

The complete installation of the sys- 
tem has been under the personal super- 
vision of Wilbur H. Johnston, superin- 
tendent and assistant general manager of 
the company. 

The officers of the company are: presi- 
dent, E. C. Lufkin; vice-president and 
general manager, the Hon. Henry H. Per- 
sons; secretary and treasurer, Charles B. 
Hill; assistant general manager, Wilbur 
H. Johnston. 

The directors are as follows: Irving 
Stearns, Henry H. Persons, John B. 
Weber, H. D. Kirkover, Alvan Markle, 
E. C. Lufkin, Arthur Scranton, Charles 
B. Hill, W. A. Douglas, James M. 
Thomas, Charles E. Austin, Martin Carey, 
F. R. Green and Charles W. Goodyear. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY-IV. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 








BY JOHN B. 0. KERSHAW. 





Electrolytic Chlorates. 

The industrial situation in the elec- 
trolytie chlorate industry was so fully 
dealt with in the special illustrated article 
contributed by the writer to the ELEc- 
gricAL Review on October 4 and 11, 
1902, that little can be added to the in- 
formation there given. A letter giving 
some interesting dates relating to the de- 
velopment of the industry in Switzerland 
and France has, however, recently been 
received from M. Gall, who, with M. Mont. 
laur, acted as pioneer in this industry. 
The Gall and Montlaur process was first 
tried on an industrial scale at Villers-St.- 
Sepulchre in 1886; and this factory was 
operated until 1891. The Valorbes fac- 
tory was started in 1890, and the St. 
Michel factory in 1892, and both of these 
factories are still in operation. The writer 
has also recently received a letter from 
the director of the Vereinigte Chem. 
Fabriken zu Leopoldschall in which it is 
stated that although this company carried 
oul experiments upon the electrolytic pro- 
duction of chlorates, and patented a cell 
and process in the names of Spilker and 
Loewe, the same was not developed in- 
dustrially, and the Leopoldschall company 
is not now producing chlorates by elec- 
trolysis. The patents of Spilker and 
Loewe for chlorate production are dated 
1887, 1888 and 1892 while those of MM. 
Gall and Montlaur are dated 1886 and 
1894, 

As evidence that the fall in the price of 
potassium chlorate which is now selling 
at. twopence three farthings per pound in 
England, as compared with sixpence per 
pound only twelve years ago, has seriously 
affected the prosperity of some of the elec- 
trolytic works, we have the lack of ex- 
pansion shown by this branch of electro- 
chemical industry. No new chlorate works 
have now been erected for four years; and 
the factory built at Niagara for operation 
of the Blumenberg process in 1896 has not 
heen restarted, since the fire which oc- 
curred there three years ago. As pointed 
out by the writer in the note on this in- 
dustry published in the ELzctRicaL RE- 
view of February 7, 1903, the electrolytic 
chlorate industry has been suffering from 
overproduction and low prices; and only 
those factories which are working good 
processes under very scientific manage- 
ment can make profits under the existing 
market conditions for their product. At 
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present there seems no hope of any marked 
change for the better in the selling price 
of chlorates. 


Zine. 

The electrolytic or electrothermal ex- 
traction of zinc from its ores has lately 
been receiving much attention, and several 
important communications to the tech- 
nical press have recently been made on 
this subject. Swinburne in a paper read 
before the Faraday Society (the new Eng- 
lish society of electrochemists) has given 
further details of the experimental trials 
at Weston Point with the Swinburne-Ash- 
croft process of extraction. This process 
is one of chlorination, followed by chemi- 
cal or electrolytic separation of the vari- 
ous metals contained in the fused mixture 
of chlorides obtained from the first opera- 
tion. ‘The zinc is recovered by electrolysis 
of the fused zinc chloride. The inven- 
tors have great faith in the future of their 
process for treating mixed sulphide ores, 
and the slow course of its industrial de- 
velopment is perhaps a feature that is to 
be commended. Electrochemical and elec- 
trometallurgical processes that are de- 
veloped too quickly are apt to collapse 
with startling rapidity. (See note in 
EvectricaL Review of February 14, 
1903). It is now nearly six years since 
the Swinburne-Ashcroft process was first 
subjected to laboratory trial; and the 
scientific data and experience that must 
have been gained in the trials during this 
period have no doubt yielded most valua- 
ble insight into the practical conduct of 
the process. 

In France, the Salgués process for 
treatment of zinc ores in the electric fur- 
nace is being tried at the carbide works 
at Crampagna, in the Pyrenees. ‘The ores 
used for this process contain the zinc, 
either as oxide or sulphide, and are smelt- 
ed with fluxes, which yield a slag carry- 
ing all the impurities of the ore. This 
sounds well on paper, but may be diffi- 
cult in actual practice. The zinc may 
either be obtained as metal, adhering to 
the slag, or it may be volatilized and con- 
densed as zinc dust. With ores contain- 
ing forty per cent of Zn, and furnaces 
of 100-kilowatt capacity, the output of 
Zn is reported to be nearly five kilo- 
grammes per kilowatt-day. At present the 
process is being used at Crampagna for 
production of zinc-white (blanc de zinc) ; 
but it is not stated how this compound 
is obtained from the zinc dust or metallic 
zinc. 

Strzoda has recently published some in- 
structions for obtaining good cathode de- 
posits of zinc by electrolysis. He advo- 
cates the use of sodium zincate solution, 
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with agitation of sand, or other inert 
finely divided material in the electrolyte 
to prevent the formation of zine sponge. 
The zine can also be extracted from cala- 
mine by this process, if the ore be first 
crushed and suspended in the electrolyte. 
In both cases carbon anodes are used, with 
copper as cathode material. 
Barium and Its Compounds. 

Some details were given in the ExEc- 
TRICAL Review of February 28, 1903, 
concerning the production of barium hy- 
drate at Niagara Falls, by the Bradley & 
Jacob’s process. This process depends 
upon the treatment in the electric fur- 
nace of a mixture of barium sulphate and 
coke, portion of the sulphate being first 
reduced to sulphide, and the two salts 
then reacting at the temperature em- 
ployed to yield oxide and sulphurous acid 
gas, in accordance with the equation— 

3BaSO, + BaS = 4BaO + 4S0, 

The writer pointed out in the note re- 
ferred to above, that this reaction could 
be carried out in ordinary furnaces heated 
with coal, and that only in exceptional 
cases could electrical energy be profitably 
utilized for this manufacture. The con- 
ditions for success, were stated to be: 
cheap power, and a market for the prod- 
ucts in the vicinity of the works. These 
conditions do not appear to have been 
found at Niagara, for the United Barium 
Company-is stated to be in liquidation, 
and a deficiency of $30,000 exists in the 
accounts; the assets being valued at 
$90,000 and the liabilities being $120,000. 
The collapse of this company comes 
rather as a surprise, for as recently as the 
autumn of last year, it was stated that 
the manufacture was a success and that 
the factory at Niagara was to be greatly 
extended. The cause of the failure is 
said to have been the small demand for 
barium hydrate in the sugar industry in 
the United States; and possibly the ob- 
jection to use barium salts (which are all 
poisonous) in the preparation of a food- 
stuff, may have had some influence upon 
the result. In England, this objection 
to the use of barium salts for sugar re- 
fining is very much in evidence. 

As regards the other process, to which 
reference was made in the earlier note, 


the writer has recently received a further 
communication from the agent of the 
Brussels firm which is exploiting the 
patents. In this, it is stated that the 
plant at Brussels is only an experimental 
one; that the process has been improved, 
and that it is now worked without the 
aid of an electric current. Barium and 
its salts must therefore be removed from 
the list of chemicals now being produced 
industrially by aid of electricity. 
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MOUNTAIN CLIMBING RAILWAYS. 
BY GEORGE E. WALSH. 


The opening this winter of the new 
electric railway which is to climb to the 
summit of the Jungfrau practically in- 
augurates a new era in mountain climb- 
ing railroading. Some of the most diffi- 
cult engineering problems in railroading 
of the past have been overcome in con- 
structing railroads to the summits of fa- 
mous mountain peaks to accommodate 
the summer visitors who wish to ascend 
to the high altitudes for their health 
or pleasure. The most noted of these 
railroads in this country are those which 
wind up the sides of Mount Washington 
and Pike’s Peak. 

The Mount Washington railroad is the 
pioneer mountain climbing railroad of 
this country, and for upward of a quar- 
ter of a century it has been one of the 
famous attractions of the summer resorts 
of New England. The Pike’s Peak rail- 
road reaches a higher altitude than that 
of the former, and it required greater en- 
gineering difficulties to construct it. Dur- 
ing a good part of the time the construc- 
tion engineers were forced to cut their 


way through solid rock in the face of 
heavy snowstorms. The grades of both 


roads are steep at places, and the cost of 
operating the two lines has made their 
financial success much lower than the 
builders expected. The railroad up Mount 
Pilatus represented the most important 
mountain climbing railroad in Europe 
until the new Jungfrau railway was pro- 
jected and opened to the public. 

The equipment of the mountain rail- 
roads with electric power was experiment- 
ed with a Gozen years ago, but little suc- 
cess attended these efforts. Electrical rail- 
way developments have within the past 
few years brought the matter up again 
for consideration. The question of 
changing the motive power of the two im- 
portant American mountain climbing 
railroads to electricity is now in the charge 
of engineers, who in the past year have 
been making estimates on the cost of in- 
stallation and operation. 

The Jungfrau railway offered in every 
respect most difficult electrical engineer- 
ing features that had to be overcome in 
order to demonstrate the feasibility of 
climbing mountains by electric cars. The 
Eigerwand station of the Jungfrau, which 
has just been opened, is the highest point 
of any electric railway in the world. The 
total height of the mountain to its accessi- 
ble summit is 13,670 feet, and to this 
extreme altitude it is proposed to carry 
the new road if possible. The early pro- 
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jectors of the railway did not anticipate 
reaching the summit, but merely to con- 
nect some of the few important lower 
levels with Scheidegg, where the steam 
railroad running from Lauterbrunnen and 
Grindewald ended. This is the highest 
point of the western Alp level of this 
district, and is 6,160 feet above the sea 
level. To start at this altitude and run 
an electric railway to the summit of the 
Jungfrau was a daring undertaking. 

From this starting point the engineers 
ran the line to the Eiger glacier, which 
has an altitude of 7,645 feet, where a 
magnificent view of the mountain and 
valley is obtained. To complete this first 
part of the road a tunnel 322 feet long 
had to be cut through the solid mountain. 
There is probably no station in the world 
which affords such an extensive view of 
glaciers as this electric railway station at 
Eiger. Although the altitude of the sta- 
tion is only 873 feet higher than the start- 
ing point of the road, it requires a ride 
of a mile and a quarter to reach it, so 
winding and irregular is the route. 

The first section of the road proved so 
popular to tourists that work was im- 
mediately begun on the second section, 
which extends to Rothstock, and enjoys 
an altitude of 8,270 feet, and is two miles 
from the starting point. The third sta- 
tion was established at Eigerwand, and is 
9,405 feet altitude. The fourth station 
is EKismeer, or sea of ice, with a total 
altitude of 10,355 feet. This station is 
completed, and the line to this point is 
nearly ready for operation. 

From this point the line will run in 
time to Jungfraujoch, 11,090 feet, and 
eventually to Jungfrau, a total height of 
13,488 feet. This is as close to the sum- 
mit as any line can come, but the remain- 
ing few feet will not count. A winding 
staircase or an electric elevator may 
eventually be built to carry those who 
wish to reach the very pinnacle of the 
mountain peak. 

To reach this great altitude with an 
electric railway, the engineers were forced 
to cut their way through the solid moun- 
tain rocks for nearly one-half the dis- 
tance. There was no side spurs or gal- 
leries over which the road could be built. 
Through different portions of the tunnels 
windows have been cut to give the pas- 
sengers views of the valleys and mountain 
peaks. 

The difficulties experienced in cutting 
through the mountain at several points 
was so great that only electrical drills 
and boring machines could be used. These 
had to be chained to the sloping sides 
of the mountain, while the workmen were 
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lashed to suspended platforms from above. 
The electric boring machines were worked 
by American-made motors, and when the 
section beyond the present highest station 
is started even more difficult engineering 
feats will be required to place the ma- 
chines in working position. The line of 
eternal snow and ice will then be reached, 
and the work must be carried on under 
difficulties of the most surprising kind, 
Frequent snowstorms and blizzards en- 
shroud the summit of the mountain, and 
it is expected that work can be conducted 
only in summer time. 

The gradient of the new road in its 
first four sections runs from fifteen to 
twenty-five per cent, but this maximum 
may be further increased in the final 
stretch. Another obstacle in the way of 
the engineers was that of securing proper 
workmen who could toil in such rarefied 
atmosphere. At 10,000 feet altitude com- 
paratively few workmen can do hard work 
for more than a few hours a day; but the 
selected north of Italy men appear ajle 
to respond to the demands of the climate 
better than was expected. Mountain sick- 
ness frequently decimates the ranks of 
the workmen, and new shifts have to be 
obtained from below; but these new men 
have to be accustomed to the high aiti- 
tudes by degrees. At 13,000 feet, the 
workmen may have to work in shifts of 
two hours at a time, and then return to 
lower levels for rest and recuperation. 

The company constructing the road give 
the best hygienic care to their workmen, 
and they are housed and fed with as much 
attention to little details of comfort as 
though they were a part of the company’s 
board of directors. As the road is pushed 
skyward a completely equipped plant goes 
with the men, including a bakery, smithy, 
infirmary, and good houses for sleeping 
and eating. It has been found, however, 
that many of the rugged mountainecrs 
can not only live at the summit of tle 
Jungfrau all the time, but they maintain 
an amount of health and strength that 
is surprising to those who have hereto- 
fore concluded that an altitude above 10.- 
000 feet was destructive to the tissues 0: 
the heart and lungs. 

The gauge of this new mountain climb- 
ing electrical railway is thirty-nine inches, 
and the rails weigh forty-two pounds to 
the yard. They are laid on sleepers of 
steel, to which they are bolted and clamped 
securely. As the rack system is used, 
the rails have teeth cut into them. The 
electric locomotives employed for the new 
railway are built so that the working 
parts will be amply protected from ex- 
treme weather conditions, being enclosed 
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so that all parts can be kept warm. They 
are operated by two three-phase motors 
of either the Brown, Boveri or Oerlikon 
type. These have from 120 to 150 horse- 
power, with 750 revolutions per minute. 
‘he motive power for operating the 
road is obtained from the waterfalls on 
the White Lutschine, a distance of nearly 
six miles from the nearest railway station. 
he power for the road can be increased 
at comparatively little expense. The three 
sets of turbines can furnish 2,650 horse- 
power; but at present only about 1,650 
hovse-power is installed. There are two 
(Girard turbines of 500 horse-power each ; 
two Francis turbines of 800 horse-power 
eich, and two small auxiliary turbines 
of twenty-five horse-power each. These 
six turbines are directly coupled to 
chrec-phase alternators which generate 
7,000 volts. The electric current is 
csrried to the substations in con- 
dis of pipes made of steel sheeting, and 
high pressure transformed in 200- 
kiiowatt transformers. At the stations 
stall transformers take the high-pressure 
curcent down for lighting and heating 
purposes. 
the wooden poles for carrying the 
‘nsmission line are placed 100 feet apart 


were topographical conditions will per-. 


‘, but through the tunnels the wires 
aie attached to wooden side brackets, or 
carried through conduits built for them 
in the solid rock. The construction of 
the supports for the transmission wires 
was as much a problem in places as that 
o! building a place for the track. In fact, 

almost every step of the way some 
unique engineering obstacle had to be 
overcome. 

Four trolley poles collect the current, 
iwo for each phase. The brake on the 
engine and cars was of necessity’ im- 
portant, and this is applied by the ten- 
sion of a strong spring resting on the 
axles of the motors. The trains are made 
up of a small locomotive and two trailers 
coupled on behind. Complete this train 
weighs about twenty-eight tons, and the 
iwo trailers will accommodate eighty pas- 
sengers. The speed of the train is not 
creat, nor is it desirable that it should 
ve, aS passengers ascending the mountain 
frequently desire to study the scenery at 
lifferent points as they advance. It is 
intended that the trip up to the summié 
shall consume about one hour and forty 
minutes. This gives the passengers the 
opportunity to accustom themselves to the 
change of atmosphere. A sudden rise to 
the top of such a mountain is dangerous 
to many people, but with a slow rise it 
is estimated that not one per cent of tour- 
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ists will be unpleasantly affected by the 
air. The train runs on the maximum 
gradients of twenty-five per cent at a 
speed of 8.5 kilometres per hour, but 
even this speed will not be maintained at 
all seasons of the year. Those suffering 
from mountain sickness can be let off at 
almost any place along the line where 
medical attendance can be obtained. 

In the winter season it will probably 
be impossible to run the cars on account 
of the severe snowstorms, and the road 
will practically be snowbound and the 
summit station cut off from the rest of 
the world from October to April. There 
will, however, be maintained at the sum- 
mit all the year round a small colony of 
workmen, including electricians, engi- 
neers, hotel-keepers and physicians. Am- 
ple accommodations will be provided for 
them in the way of shelter and refresh- 
ments. Many mountain climbers visit 
the summit in the dead of winter, and 
those who follow the line of the new road 
will ‘be sure to find shelter and food at the 
different stations. 

Unique in the annals of railroading as 
this line will be, the cost of operation is 
placed so much lower than that required 
to run cars up and down Mount Wash- 
ington, Pike’s Peak and Mount Pilatus, 
that the enterprise is assured of success 
at the beginning. It practically opens a 
new era in mountain climbing railroads. 
There are a dozen mountains in this 
country where similar electrica] roads will 
be built with advantage to tourists seek- 


ing health and recreation. The wonder- 
ful curative effects of mountain air at 
certain seasons of the year is spreading 
the demand for accommodations at high 
altitudes. The question of reaching the 
summits of the mountains has always been 
the most insurmountable obstacle, and 
the experiments with steam railroads and 
cable roads have not been altogether satis- 
factory. Electricity in entering this new 
field of endeavor may soon convert our 
mountain summits into great health re- 
sorts and sanatoriums. 





~~ 
Anniversary of the Death of 
William Gilbert. 

Thursday, December 10, was the three 
hundredth anniversary of the death of 
William Gilbert. In commemoration of 
this, the mayor and other representatives 
of the borough of Colchester, England, at- 
tended a meeting of the British Institu- 
tion of Electrical Engineers, and received, 
on behalf of the borough, an historical 
picture representing Dr. Gilbert in the 
act of showing his electrical experiments 
to Queen Elizabeth and her court. Will- 
iam Gilbert was born in the borough of 
Colchester in 1544, and died in 1603. 
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An Electric Baker’s Oven. 


An electrically heated oven for a bakery 
has been put in service at Montauban, 
France. This draws its power from the 
local distributing system, and the oven has 
not been changed in carrying out the in- 
stallation. In case of an interruption to 
the electrical supply, it can be heated with 
wood. ‘The oven is circular, 3.2 metres 
in diameter, with a spherical arched roof 
fifty centimetres maximum height. It is 
completely enclosed, with no other open- 
ing except the oven door. 

The electrical installation consists of 
twenty heating elements using 700 watts 
each. They are connected in parallel 
across the 110-volt circuit and are dis- 
tributed in four hearths—two taking 37.5 
amperes at the centre, and two twenty- 
five amperes at the sides, a total of 125 
amperes. The heating elements are placed 
on a rack, and can be raised or lowered 
in the oven, as desired. It is raised when 
introducing the bread and lowered toward 
the end of the baking, with two hearths 
operating simultaneously at a rate of 125 
amperes, 110 volts, a consumption of 
13.75 kilowatts; the desired temperature 
is reached in ninety minutes, the energy 
consumed being 20.625 kilowatt-hours. 
After this point has been reached, the 
power required is reduced to 5.5 kilo- 
watts and the bread is introduced. The 
baking is then continued without inter- 
ruption. 





The Pacific Coast Electric Trans- 

mission Association. 

The transactions of the Pacific Coast 
Electric Transmission Association, just 
contain the proceedings of 
the seventh annual convention, held 
in San Rafael, Cal., June, 1903. 
The following is a list of the papers 
which were read and discussed: “After 
the Ions—What?” by Alexander G. 
McAdie; “The Electric Automobile as 
an Income Producer,” A. E. Brooke Rid- 
ley; “Electric Power for Mining Pur- 
poses,” George Scarfe; “A Coming Prob- 
lem for the Pacific Coast Engineer,” 
W. F. Lamme; “Local Distribution for 
Transmitted Power,” George C. Holber- 
ton; “Single-Phase Motors for Multi- 
Phase Plants,” H. A. Bullard; “Organi- 
zation of the Operative Forces of a Trans- 
mission Plant,” L. M. Hancock; “Some 
Notes on Alternating and Direct-Current 
Ares,” P. C. Butte; “Electric Railway 
Service as Supplied by Long-Distance 
Power Transmission,” Allen H. Babcock ; 
“Tangential Water-Wheel Efficiencies,” 
George J, Henry, Jr, 


issued, 
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New York Electrical Society. 

The New York Electrical Society held 
a most interesting meeting on the even- 
ing of December 16, when Mr. S. T. 
Dodd, of the Stanley Electric and Manu- 
facturing Company, of Pittsfield, Mazss., 
gave a comprehensive lecture on “The 
Evolution of the Electric Railway Motor.” 
Mr. Dodd said: 

The early investigators of the electric 
railway problem, Edison, Field and others, 
made the mistake of attacking it from 
the locomotive standpoint and conse- 
quently their efforts contributed little or 
nothing to the solution of the problem. 
The first electric car to be driven by a 
motor placed under the car floor was put 
into operation in 1884 in Cleveland, Ohio, 
by the Bentley-Knight company. 

In 85 and ’86 various experiments were 
made by Messrs. Daft, Sprague, Vander- 
pool and Short. Mr. Short attempted to 
develop a series railway system and built 
a road in Denver which was soon aban- 
doned. To Mr. Short should be given 
the credit of seeing that for motors of 
the normal speed of that date, double- 
reduction spur gearing should be used. 
By ’87 or ’88 both the Bentley-Knight 
and the Sprague companies had developed 
bipolar, series-wound motors, especially 
for railway service, and it was about this 
time also that public attention began to 
be attracted to the work. 

The years ’88 and ’89 were very event- 
ful; the Sprague and Edison interests 
consolidated, the Bentley-Knight inter- 
ests were acquired by the Thomson- 
Houston company, and there appeared on 
the market a Westinghouse double-reduc- 
tion motor and a Short double-reduction 
motor. We might say that the standard 
railway motor at this date was bipolar, 
running at a normal speed of 1,000 to 
1,500 revolutions per minute. It was con- 
nected to the axle by double-reduction 
gearing, it was series-wound and with 
the exception of the Short motor was of 
the smooth core drum type. The high 
speed of these motors was a serious dis- 
advantage. The railway managers were 
bitterly complaining of the expense of 
maintaining gears and pinions. It was 
seen that the electric railway motor could 
not be a final and permanent success until 
some method was found of obviating this 
difficulty. 

The Wenstrom motor of i890 offered 
the solution of this ditticulty. The Wen- 
strom motor was a multi-polar designed 
with slotted armature, thereby making 
possible the reduction of motor speed and 
the change to the single-reduction type 
of motor. The Westinghouse com- 
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pany then introduced what might be 
called the first of our modern motors, its 
No. 3, which with the minor modifica- 
tions introduced in its No. 12 and No. 
38 remains to-day the standard Westing- 
house type. 

The G. E.-800 motor of 1893 was an 
attempt to make an absolutely enclosed 
and waterproof motor. With the appear- 
ance of the enclosed motor, a new prob- 
lem was introduced; namely, ventilation, 
a factor which had previously received 
but little attention and which even to-day 
is not always given the consideration 
which its importance deserves. In 1894 
appeared the G. E.-1000, wherein it fol- 
lowed the lead of the Westinghouse No. 
3 and had four poles, abandoning the 
consequent pole design. In 1895 the 
Walker company brought out its No. 3, 
which marked a decided advance in that 
better provision was made for ventilation 
than in any previous type of motor. In 
1899 the Westinghouse No. 38 introduced 
laminated poles. In 1896 there was a 
change in the character of the service 
demanded of railway equipments brought 
about by the beginning of interurban 
roads and by the extension of city roads 
into the suburban districts, the new con- 
ditions calling for continuous service at 
moderate loads. In order to meet the new 
requirements the General Electric com- 
pany brought out its No. 52, the feature 
of which was the ventilated armature 
which has since become standard. The 
Walker 15-L, a 100-horse-power motor 
which was built for the Brooklyn elevated, 
and the G. E. No. 51 illustrate the limita- 
tion imposed upon motors of the standard 
type when built in large sizes. This limita- 
tion called for a change in motor con- 
struction which was met by such motors 
as the G.*E. No. 50 and particularly the 
G. E. No. 55 built for the Nantaskett 
Beach line and the Metropolitan and 
Westside elevated. The latter had a solid 
box frame with waste packed bearings 
from which the armature could be re- 
moved by sliding it out through one end. 
This type has since become popular for 
very heavy service. 

The S. K. C. type of motor represents 
a still further development of the prin- 
ciple of motor ventilation. For the first 
time in a street railway motor, both ends 
of the armature are left open for the 
entrance of air into the armature and 
there are ducts in the pole-pieces and 
through the frame of the motor which 
register with the ducts in the armature 
perpendicular to the shaft. As a result 


of this unusually good ventilation the all- 
day load of this motor is about fifty per 
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cent of its hour rating (with the same 
heating) as compared with an all-day ca- 
pacity of but thirty-five per cent of the 
hour rating for other motors of the same 
grade. 

In the G. E. No. %4 motor is preserved 
the compactness of the G. E. No. 55 with 
the added advantage of increased accessi- 
bility of the armature. The G. E. No. 
69 for the New York subway and the two 
makes of German motors used upon the 
Berlin-Zossen line are the most modern 
types of motor for heavy service, and in 
each of them it should be noted increased 
attention is being paid to ventilation. As 
is well known, the Berlin-Zossen motors 
are alternating-current motors and mark 
a reversion to the gearless type discarded 
ten years ago. 

I have attempted to show you how our 
present type of motor grew from the sta- 
tionary motor of twenty years ago. It 
is a series motor, a characteristic which 
it inherited from the Brush motor used 
by the Bentley-Knight people in 1884. It 
is hinged upon the axle and geared to 
it by spur gearing, for which we are in- 
debted to Messrs. Sprague and Short in 
1886; it is a multi-polar motor, with 
slotted armature which is derived from 
the Wenstrom motor of 1890; it has con- 
centric fields, with salient poles, project- 
ing inwardly from the surrounding case 
and the armature is series connected so 
that one pair of brushes suffice for a 
multi-polar motor, characteristics which 
are derived from the Westinghouse No. 
3 of 1891. It has machine-wound coils 
and a barrel armature, which are due to 
a development through the Westinghouse 
No. 3, the G. E.-800, and the Walker. It 
has laminated fields, which were intro- 
duced by the Westinghouse No. 38 in 
1895; it has a ventilated armature for 
which we are indebted to the G. E. No. 
52 of 1896. 

At the present time, increased attention 
is being paid to disposing of the heated 
air from the interior of the motor and 
the ventilation of the motor for long-time 
service. This means that the motors of 
the future will have reduced weight of 
electrical parts, magnetic iron and con- 
ductors, and more attention will be paid 
to the bearings, gears and other me- 
chanical parts. 

The history of the art was illustrated 
by an admirable series of lantern slides. 
The following members were elected: Mr. 
R. P. Bache, Central Electric Company, 
Bound Brook, N. J.; Mr. John C. Mc- 
Gibney, 364 West Twenty-fifth ‘street, 
New York city; Mr. Jas. Stuart Patrich, 
125 West 133d street, New York city; 
Mr. Wm. J. Moore, Stevens Technical In- 
stitute, Hoboken, N. J.; Mr. Henry Ab- 
bey, Marine Engine and Machine Com- 
pany, Harrison, N. J.; Mr. Carl Behn, 
Buffalo Refrigerating Machine Company, 
Harrison, N. J. 
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The Edison Portland Cement Company. 





A General Description of the Process and the Works at New Village, N. J. 


HE works of the Edison Portland 
T Cement Company are located at 
New Village, N. J., adjacent to 
the main line of the Delaware, Lacka- 
wanna & Western Railroad. The Edison 
company has some 600 acres of land in 
and about New Village and Stewartsville, 
N. J., the greater portion of which con- 
tain limestone and cement rock. The 
buildings stretch out in a continuous line 
for about a half mile, and a study of the 
accompanying drawing will give a good 
idea of the general layout of the plant. 
‘wo cuts have been made into the face 
of the outeropping—one into the lime- 





standard gauge railway running into the 
heading in each cut. These ninety-ton 
steam shovels are the most powerful of 
their kind ever constructed. Huge bould- 
ers weighing upward of five to six tons 
are easily picked up and deposited upon 
the skips. After each skip is loaded, it is 
hauled by a horse to a siding, where a 
train of flat cars is made up, and the 
rock is then hauled from the quarry, a 
distance of nearly a mile, to a shed lo- 
cated about 100 yards from the crusher. 
It is here that the actual process of ce- 
ment-making begins. 

Aside from the roasters, which provide 
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broken rock. At the top of the rock- 
crushing house is a very interesting ap- 
plication of the motor drive. 

It might be well at this point to ex- 
plain that the skips are laid loosely upon 
the flat cars, and are of the form of an 
exaggerated dustpan. At the back of each 
is a heavy ring bolt. A large hook on 
the end of a flat steel belt automatically 
engages with this ring bolt and drags the 
skip from off the flat into adjustment at 
the edge of the hopper just above the 
giant rolls. These giant rolls are each 
five feet in diameter by five feet long, and 
the moving parts weigh, approximately, 
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GENERAL PLAN oF THE WORKS OF THE EDISON PorTLAND Cement Company, New VituacE, N. J.—THE Dortrep Lines SHow 


stone and the other into the cement rock 
—each cut in at a slight angle to the 
other. The rock strata is composed of 
carbonate of lime and cement rock, the 
carbonate of lime lying next to the dolo- 
mite. The Edison company has what is 
probably one of the most fortunately 
situated quarries in the world, in that the 
cement rock found in this territory and 
the limestone both are of the best quality 
for the making of good cement. 

The accompanying photograph shows a 
general view of the cuiting in the quarry 
as it stands to-day. The outcropping has 
been penetrated to. a depth of probably 
200 yards, and the walls of the quarry are 
now about fifty feet high. 

The rock is first drilled and blasted, 
and then picked up by a ninety-ton Vulcan 
steam shovel and loaded upon skips, a 
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the spectacular element of the plant, the 
crushers are, of course, the most interest- 
ing from a popular and technical point 
of view. After the locomotive has hauled 
its train of flat cars to the shed, the train 
is broken up into sections of three cars 
apiece. There is a slight decline from 
the car-shed for about 500 feet, where the 
bottom of an incline reaching into the 
crusher house is met. The three cars 
travel by gravity along the tracks and 
partly up the incline, where they butt 
into a “dolly” car, which is provided with 
an automatic coupler. By means of this 
car the three flats are then hauled up the 
incline to the top of the rock-crushing 
house. 

In this rock-crushing house are situated 
the giant crushing rolls, and beneath 
these, the smaller rolls for crushing the 


twenty-five tons each. They are capable 
of crushing any size of stone weighing 
five tons or less. The two rolls rotste in 
opposite directions, and are made up of 
chilled iron plates fitted on to a mandrel. 

The motor which operates the skip 
dump—as the hook apparatus is termed 
—is enclosed in a gunny chamber which 
is absolutely dustproof. This is a cham- 
ber which is made up of a skeleton frame- 
work, and the housing of which is com- 
posed of gunny cloth. It is a feature of 
all of the electric motors used in the Edi- 
son works that they are enclosed entirely 
in these dustproof gunny chambers, and 
all of the gears are also enclosed in gear 
cases, to prevent their being interfered 
with by the dust which is prevalent in all 
parts of the mill. 

Immediately in front of the hopper, 
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and directly under the edge of the skip 
as it is placed in position for dumping, 
is a feed roll operated by an enclosed elec- 
tric motor, and which throws the rock di- 
rectly between the crushing faces of the 
giant rolls. This feed roll, together with 
the skip dump and the drum for hoist- 
ing the three cars up the incline to the 
rock-crushing house, is controlled from 
a platform to one side of the main hopper. 
On this platform are the two controllers. 
The cable drum which winds the cable 
for pulling up the cars to the crusher is 
operated by a 500-volt, 110-horse-power, 
General Electric motor. This is equipped 
with a solenoid brake for lowering the 
cars, and the resistance is disposed along 
the roof of the building. The three cars 
which are brought up at each time con- 
tain about fifteen tons, and a trip is made 
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springs. This latter set of rolls also re- 
ceives the spalls from the rock-drying 
house, which matter will be taken up in 
detail a little further on. 

After passing through the first set of 
thirty-six-inch rolls, the rock has been 
broken up into cubes of about three inches 
cross-section. Passing through the sec- 
ond set; it is broken into pieces of about 
one-half this dimension; and, on passing 
through the third, it comes down to about 
one-half inch in cross-section and finer. 
From the third set of thirty-six-inch rolls 
the broken rock passes on to conveyor 
belt No. 100 to the rock-drying house. 

The crushing rolls in the rock-crushing 
house are driven from the engine room 
on the first floor by a 500-horse-power 
E. P. Allis vertical cross-compound con- 
densing engine. This runs at 100 revolu- 
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when this ‘becomes necessary. After the 
material has passed through these three 
stages, the rock has been thoroughly dried, 

The hot gases from the furnaces are 
exhausted from the top of the dryer by 
an eighty-inch exhauster, and delivered 
in a dust separator. The dust from the 
separator is delivered to conveyor belt 
No. 102, by screw conveyor No. 10114, 
The rock-drying plant is driven by a fifty. 
horse-power motor. 

After the rock has passed through the 
drying house it is conveyed by conveyor 
belt No. 102, to transfer tower No. 1. 
At transfer tower No. 1 the rock is de- 
posited on conveyor belt No. 103, by which 
it is taken to the rock stockhouse. This 
rock stockhouse is 462 feet long and has 
seven bins, each with a capacity of 1.500 
tons. Four of these bins are used for 
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once every four minutes, the crusher tak- 
ing care of the stone as fast as it can be 
brought up. 

After the rock has been deposited in 
the hopper and passed through the giant 
rolls, it drops to a smaller hopper with 
a capacity of ten tons, and is fed out 
over a roller feed to the first set of thirty- 
six-inch rolls on the floor below. Then 
it passes by gravity through a second and 
third set of thirty-six-inch rolls. These 
thirty-six-inch rolls are thirty-six inches 
in diameter and thirty-six inches long, 
with a crushing face of twenty-eight 
inches. The first thirty-six-inch rolls have 
flywheels to enable them to crush the 
large pieces passed by the giant rolls. Both 
the first and second rolls are set rigidly 
at a fixed distance between the crushing 
faces, but the third set of thirty-six-inch 
rolls is held together by a set of coiled 





tions per minute, and drives directly on 
a jack-shaft. On this shaft is one pulley 
with a seven-foot face, upon which are 
three belts driving the three sets of thirty- 
six-inch rolls. On the same shaft another 
pulley drives the giant rolls. Three gen- 
erators are also driven from a pulley on 
the same shaft. 

The broken rock, after being carried on 
the conveyor belt from the bottom of the 
rock-crushing house to the top of the rock- 
drying house, is allowed to fall by gravity 
through a series of grates and baffle plates, 
which are continuously heated by hot 
gases. On the first floor of the rock-dry- 
ing house are three furnaces, and the heat 
enters the drying flues in three places. A 
shaker engine draws the baffle plates in 
and out, and allows the broken material 
to fall through. These furnaces are 
equipped with blowers for forced draft, 


al 


CrusHER Hovsk Is AT 

IN THE BorLeR HOUSE AND THE TWO 
cement rock, and two for carbonate of 
lime, the extra bin being used for mixing 
purposes. Belt conveyor No. 104, on the 
top of the rock stockhouse, and belt con- 
veyor No. 106, on the bottom of the rock 
stockhouse, are used for mixing only, and 
the material may be taken from, and de- 
livered to, any of the bins by these two 
conveyors. This mixing process is nece:- 
sary for the reason that sometimes tl: 
rock, as quarried, runs high in lime, and 
at other times runs comparatively low. 
By carrying the cement rock back and 
forth through transfer tower No. 2, it 
is thoroughly mixed and ensures a uni- 
form product. 

After the material has been thoroughly 
mixed it is fed out from the different hop- 
pers over a feed roll, and delivered on 
belt conveyor No. 105, at the bottom of 
the rock stockhouse, and transferred to 
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belt conveyor No. 107%. On this belt it 
is carried to the weighing house. In the 
top of the weighing house there are two 
hins, one for limestone and one for cement 
rock, each having a capacity of sixty 
tons. From these bins the material, 
which is up to this point separated, is 
delivered into weighing bins. This is a 
very interesting stage in the process. 
After the chemist has laid out his formu- 
» for the value of the several elements, 
a certain proportion of each is delivered 
to the weighing bins. The scales are set 
, that, after the proper proportion has 
been deposited on the weighing pan, the 
le beam closes an electrical circuit 
which euts off any further supply. The 
sent rock and limestone, in the proper 
quantities, are then delivered through 
s going to a feed roll, which mixes 
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bins and returned to the blowers by 
means of pipes, while the dust is removed 
from the bins by scraper conveyors Nos. 
113 and 114, and delivered on belt con- 
veyor No. 115, which takes it to the chalk 
stockhouse. The coarser material, which 
is rejected by the blowers, is carried by 
chutes to belt conveyor No. 112, which 
transfers it to belt conveyor No. 110, and 
this belt takes it back to the feed rolls 
over the chalk-grinding rolls. 

The chalk-grinding rolls are twenty- 
eight inches in diameter and have an 
eight-inch face. One roll is driven from 
a main shaft, and the other two rolls are 
driven by friction from the direct-driven 
roll. The pressure between these rolls— 
which varies from 14,000 to 18,000 
pounds per square inch—is obtained by 
having a set of loose sheaves on the ends 
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ment there is a motor-generator set used 
as an equalizer. Each of the latter en- 
gines has a flywheel on both ends of the 
shaft, and one engine drives two General 
Electric direct-current generators at 250 
volts, 800 amperes, 425 revolutions per 
minute. The other engine has a flywheel on 
each end of the shaft, with two belts on 
each flywheel, driving one General Electric 
250-volt 220-ampere generator, one Gen- 
eral Electric 250-volt 260-ampere gener- 
ator, and two old-style Edison bipolar 
lighting machines. In this engine room 
these is a handsome black slate switch- 
board, equipped with switches, measuring 
instruments and regulators. The appa- 
ratus now installed is temporary, and 
ultimately will be replaced by a general 
power station with direct-connected com- 
pound engines. 
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tlem thoroughly, delivering the mixed 
material to conveyor belt No. 108, this 
belt, in turn, delivering it to the small rock 
siockhouse or “bijou.” This “bijou” has 
a capacity of 1,000 tons of material ready 
for grinding. From this point the mixed 
material is fed out by a feed roll on belt 
conveyor No. 109, where it passes under 
the chalk-grinding rolls and is delivered 
on belt conveyor No. 111 at the top of 
blower house No. 1. This conveyor has 
two “S” dumps, each of which dumps 
leeds eight blowers. The material, after 

issing through the blowers, falls through 
2 set of baffle plates, while a current of 
ir is passing through it. The air car- 
ries the dust into a large settling cham- 
ber, where the dust settles to the bottom 
‘n account of the reduced velocity of the 
air, The air is taken from the top of the 
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of the two outside rolls, with an endless 
wire rope weaved over them, similar to 
a block and fall rig. There is a sheave in 
the bight of this rope which is connected 
to a cylinder to which compressed air may 
be admitted at any pressure. By this 
means there is no pressure on the bear- 
ings of the rolls when crushing, except 
that due to the weight of the rolls them- 
selves. 

Adjoining the chalk-grinding house is 
engine house No. 2. This contains an 
E. P. Allis vertical cross-compound con- 
densing engine of 750 horse-power, this 
engine driving the main shaft, which, in 
turn, drives the chalk-grinding rolls. 
There are also in this engine room two 
Armington & Sims horizontal engines 
of 300 horse-power, each driving lighting 
generators, In addition to this equip- 


The capacity of the chalk stockhouse is 
1,000 tons of material, and this is moved 
from the building by screw conveyor No. 
116. This conveyor is pivoted at one end 
and travels on a track at the other. It 
delivers the material to belt conveyor No. 
117, which transfers the same to scraper 
conveyor No. 118, and this conveyor dis- 
tributes the material into the bins of 
the roasters. 

The roasting house is, no doubt, the 
most interesting part of the whole plant. 
It is here where there has been carried 
out one of the most remarkable of engi- 
neering feats. The roasters are sectional 
cast-iron cylindrical shells 150 feet in 
length. These have an outside diameter 
of nine feet and an inside diameter of six 
feet, and are lined with firebrick. Each 
of the roasters has a capacity of 900 bar- 
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rels of cement for a day of twenty-four 
hours. They have a pitch of about four 
feet in- one-hundred, and, as they are re- 
volved, the material works down the slope. 
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per cent of it passing through a 200- 
mesh screen. The clinking zone is about 
sixty feet long, commencing ten feet from 
delivery, and thirty feet from the end 
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Under each roaster are fifteen sets of 
friction wheels, and the roasters are re- 
volved on these wheels through a motor 
and gearing. The main gear is situated 





of the roasters. The heat is. supplied 
to the matter in the roasters in a novel 
way. Pulverized gas coal is delivered 
from an elevated bin and injected into 
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Dump Is WorKED By ELEctTRIC Motor, as Is ALso THE HorsTrING APPARATUS FOR ELE- 


VATING THE CARS. 
oF Dump. 
a little below the centre of the roasters, 
and the shell is turned by a twenty-five- 
horse-power motor. The material comes 
into the back of the roasters, about ninety 


Tue APpPaARATus Is CoNTROLLED BY OPERATOR ON PLATFORM TO RIGHT 


the roaster by compressed air at a press- 
ure of 100 pounds. The amount of coal 
fed to the roasters is regulated by fric- 
tion-driven screws. As the chalk passes 
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through the roasters it comes in contact 
with this burning coal. The resulting 
clinker falls by gravity into a revolving 
cylindrical cooler, and from this into 
bucket conveyors Nos. 125 and 126. The 
latter conveyor delivers into the first 
clinker-crushing rolls. Then the materia] 
passes to the second clinker-crushing rolls, 
and by gravity to elevator No. 127. This 
elevates it to scraper conveyor No. 128, 
from which it is distributed to the clinker 
stockhouse, which has a capacity of 2,500 
tons. These are thirty-six-inch rolls, and 


are duplicates of those described in the 
crushing plant. 

The crushed clinker is taken from this 
stockhouse by chutes to belt conveyor No. 


we 





|e 





ONE OF THE ENGINES, EpIsoN PORTLAND CE- 
MENT Company, New VILLAGE, N. J. 
129. Here the proper amount of sulphate 
of lime or gypsum is added, and the ma- 
terial is then taken by belt conveyor No. 
130 to elevator No. 131. The same process 
as that in the chalk plant is repeated here, 
the fine material settling into the dust 
chamber and being transferred by scraper 
conveyors Nos. 139 and 140, from which 
it is taken by belt conveyors Nos. 143 and 
144 to the cement stockhouse, which has 

a capacity of 100,000 barrels. 

The coarse material which is rejected 
by the blowers in blower house No. 2 is 
carried back by belt conveyor No. 138 to 
belt conveyor No. 132, which delivers it to 
the feed roll hopper over the grinding 
rolls. It is then taken through the same 
process until it has been reduced to a state 
fine enough to be deposited by settling in 
the settling chambers. 

The cement, which is ground so that 
eighty-five per cent passes through a 200- 























December 26, 1903 


mesh screen, is dumped into two piles in 
the cement stockhouse, and beneath these 
piles there is a traveling screw conveyor, 
No. 145. This conveyor delivers from 
either pile to screw conveyor No. 146, and 
from this conveyor the material is taken 
by belt conveyor No. 147 to the bins of 
the packing house. The packing house 
contains four bagging and two barreling 
machines. 

A very interesting part of the process 
is the preparation of the coal for use in 
the roasters. It is brought in on hopper 
cars and dumped over a grizzly. The 
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110-inch blower forces the air through 
steam coils to the dryer at the rate of 30,- 
000 cubic feet per minute. Conveyor belt 
No. 17714 receives the coal from the stor- 
age hopper after it has passed through 
the drying plates, and from here it is 
taken to a Smidth ball mill by belt con- 
veyor No. 178. In the ball mill it is con- 
tinuously pounded in a revolving shell 
which is partially filled with steel balls. 
From this mill it is conveyed by screw 
conveyor No. 17814 to the tube mill. 
This tube mill is a long cylindrical 
shell, partially filled with quartz pebbles, 
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from this bin the coal is carried direct 
to the bins at the roasters by screw con- 
veyor No. 137. 

The steam supply for the whole plant 
is furnished by three vertical Climax 
boilers of 2,000-horse-power capacity. 
The compressed air is furnished by two 
McKernan Drill Company’s air compres- 
sors. These supply the compressed air 
for injecting the pulverized fuel into the 
roasters, and also for the air used in regu- 
lating the pressure on the twenty-eight- 
inch rolls in the chalk-grinding house and 
in the clinker-grinding house. 





THE Roasters, Epison PorTLAND CEMENT Company, New Vituace, N. J. Toese Kins ArE Eacu 160 Feet Lone, AND ARE OPERATED 
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fine coal falls through this grizzly into 
a large hopper, from which it is fed by 
feed rolls to conveyor No. 175 to the coal 
stockhouse. This coal stockhouse has a 
capacity of 400 tons. From the coal stock- 
house it passes by means of belt conveyors 
Nos. 176 and 177 to the hopper over 
the coal dryer. The coal dryer’ consists 
of cast-iron sectional box, six feet’ by seven 
feet twelve feet. The coal passes down on 
either side by means of baffle plates to a 
storage hopper below. The heated air 
is forced into the dryer and passes through 
the coal, absorbing all its moisture. A 


by means of which the coal is further 
pulverized. The ball and tube mills are 
driven from a line shaft, and the engine 
driving this shaft is a 250-horse-power 
horizontal tandem-compound. The ex- 
haust from this engine is used in heat- 
ing the coils through which the air is 
forced to absorb the moisture from the 
coal. The pulverized coal, after leaving 
the tube mill, is forced by a screw con- 
veyor to transfer tower No. 5. This trans- 
fers it on another screw conveyor, which 
delivers it into the fine coal stock-bin. 
The capacity of this bin is 100 tons, and 


A thoroughly equipped machine shop 
is an important adjunct to the plant. This 
shop is 360 feet long and sixty feet wide. 
The castings for different machinery are 
received here and finished up. ‘There is 
also a department for structural ironwork 
in this machine shop, a pattern shop, elec- 
trical repair room, a carpenter shop, stor- 
age for patterns, and a storage room for 
repair parts. 

The laboratory is situated in the offiee 
building. This includes the physical test- 
ing room and the analytical department. 

A complete system of signals has been 
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established from the superintendent’s 
headquarters at the office to every fore- 
man of a department throughout the 
works. There is also an annunciator sys- 
tem, by which any foreman can call a 
messenger for the delivery of reports to 
the office. 

An elaborate oiling system has been es- 
tablished, whereby all of the oil is fed di- 
rectly to the parts requiring lubrication. 
The oil which passes through the different 
parts of the machinery is collected by 
gravity in tanks, from which it is pumped 
to a filtering apparatus in the oilhouse. 
This oilhouse is located practically in the 
centre of the works. After the oil has 
been filtered it is pumped from the oil- 
house to individual tanks in the top of 
each of the buildings, from which it drops 
by gravity to the necessary ports. The 
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OVERHEAD HIGH-TENSION DISTRIBU- 
TING SYSTEMS IN SUBURBAN 
DISTRICTS.' 


BY GEORGE H. LUKES. 


An overhead distributing system must 
be constructed so that the service will be 
reliable and not subject to frequent in- 
terruptions. The voltage regulation must 
be as good as possible and danger to life 
from fire reduced to a minimum. This 
can be accomplished without adopting an 
extremely expensive method of construc- 
tion. The great proportion of accidents 
and interruptions are caused by defects 
which are very easily guarded against, 
provided they are looked for. It is not 
the intention here to lay down rules 
for the construction of pole lines, but 
to draw attention to certain points which 





Tuer LEAVING END OF THE ROASTERS, WHERE THE CLINKER FALLS INTO AN ELECTRICALLY 
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supply of oil to the working parts is regu- 
lated by needle valves, and is also in very 
nearly every case sight-feed. A 500-volt 
generator is used for supplying current 
for a water power station. The company 
has established a reservoir holding 5,000,- 
000 gallons of water, and this is served by 
a Worthington triplex pump. 

The buildings are constructed through- 
out of structural steel and concrete. The 
different rolls are supported upon massive 
stone pillars, and the crushing house is 
a substantial concrete and steel structure. 
There are about 100 electric motors in 
use for conveyors, elevators and blowers, 
supplied by ten generators. All of the 


electric wiring is weatherproof and fire- 
proof, and the construction is such as to 
render the possibility of damage by fire 
slight. In fact, the precautions are so 
numerous and well designed that the 
chance of accident of any nature is al- 
most entirely eliminated. 


experience has shown to be often neglect- 
ed. 

Main Lines and Branch Circuits— 
Main lines leading from stations should 
be on not less than forty-foot, and pref- 
erably on forty-five-foot poles. This gives 
plenty of room for additional circuits and 
makes it easier to cross above telephone 
and telegraph lines. The branch circuits 
can be on shorter poles, but it is not 
advisable to use poles shorter than thirty 
feet. Where branch lines are taken off, 
the poles should be doubled-armed and 
buck-armed. Transformers, fuses, light- 
ning arresters and other devices should 
not be installed on main lines where it 
can ‘be avoided. 

Poles—In the Middle West, the poles 
available at present are Michigan white 
cedar and Idaho cedar. Michigan poles 

1 Abstract of a paper presented at the 182d meeting of 


the American Institute of Electrical Engineers, New 
York. December 18, 1908. 
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are better proportioned than western poles 
and are longer lived. Michigan poles 
should have a top diameter of not less 
than seven inches. If western poles are 
used, it is well to note that eight or 
nine-inch tops should be specified in order 
to obtain proper butt diameter. Michi- 
gan poles are sorted and sold under the 
specifications of the Northwestern Ceday- 
man’s Association and it is therefore 
cheaper to buy under the above specifica- 
tions and sort out to suit. Poles should 
be shaved, roofed and given one coat of 
paint in the yard. Poles are painted in 
order to improve their appearance, but 
the question of whether or not it adds to 
the life of the pole is an open one. [n 
setting, particular care must be taken 
to select the best. poles for the corners, 
turns, and ends of the line. If the line 
is on a highway that curves, set as many 
poles in a straight line as possible and 
make the turns on one or two poles, which 
can then be properly guyed. A line that 
changes its direction at every pole can 
never be held in position. Poles should 
be doubled-armed at corners, curves and 
ends. 

Guying—This is one of the most im- 
portant features in pole-line construction 
and is often neglected. Corners, junc- 
tions and ends should be carefully guyed. 
Wherever the line changes in direction, 
even if the change is very slight, a guy 
should be placed. Patent guys and land- 
anchors should be used with great caution 
and only on light work. The best guy is 
the eld-fashioned one consisting of a guy- 
stub, set at some distance from the pole 
with a galvanized iron anchor rod-bolted 
to a slug buried in the ground. Strain 
insulators should be inserted in the guy- 
wire and care should be taken to make 
sure that the anchor-rod and guy-wire 
attached to it are grounded electrically. 

Cross-Arms—The best cross-arms at 
present are made of southern yellow pine. 
They should be straight-grained, well 
seasoned, free from knots, and purchased 
unpainted. They are the first part of 
the line to give out. The action of the 
sun’s rays causes the arms to crack on 
top and they soon rot around the pin- 
holes. The usual method of treating is 
to paint them with white lead and oil, 
but in the West cross-arms boiled in car- 
bolineum have been used to some extent. 
The matter of the proper dimensions and 
pin-spacing for cross-arms has not re- 
ceived the attention it should, and it is 
high time that an attempt be made to 
standardize four, six and eight-pin arms 
for use on circuits up to 5,000 volts. The 
proper six-pin arm for such use should 
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have approximately the following dimen- 
sions: section, three and one-quarter 
inches by four and one-quarter inches; 
length, eight feet; spacing, between pins 
about sixteen inches, between pole-pin 
about twenty-two inches. Cross-arms for 
junction holes should be of special size 
with greater distance between pins. 

Insulators—The ordinary deep-grooved, 
double-petticoated insulator has proved 
satisfactory on 2,000-volt incandescent 
and 4,000-volt are circuits. It is perhaps 
advisable to use triple-petticoat insulators 
on 1,000-volt polyphase work. 

Fuse blocks and lightning arresters are 
sources of trouble on pole lines. In some 
instances systems have been operated en- 
tirely without fuse blocks on the outside 
lines excepting, of course, the transformer 
blocks. The best plan is to install them 
on branch lines where there is a chance 
for trouble. Lightning arresters should 
be installed to protect groups of trans- 
formers and branch lines. They should 
be frequently inspected and the ground 
wires tested. 

‘Transformers should be hung on 
doul:lc-arms below the lowest arm. If 
they are of large size the arms should 
be exira heavy and bolted securely to the 
Methods of bringing the primary 
wires down from the circuit to the trans- 
former are various and all are open to 
objections. 

li is usually impossible to keep a regu- 
lar arrangement of circuits upon cross- 
for the reason that as the business 
circuits of all kinds are added. It 
is very desirable, however, that circuits 
be kept in the same relative position 
throughout their length in order to facili- 
tate tracing. Houses should be, as far as 
possible, grouped upon three-wire second- 
arics which should be carried alone on the 
lower arm. The installation of 200-400 
voli, three-wire secondaries would facili- 
tate this work wonderfully in scattered 
districts. The neutrals of three-wire sec- 
ondaries should be grounded on the first 
pole away from the transformer. 

All series alternating arc lamps should 
be pravided with absolute cutouts and 
high-voltage insulators in the lowering 
cable. Windlasses for raising and lowering 
lamps should ‘be permanently grounded 
and an are lamp when suspended from 
span-wires should be connected so that, 
should it fall, the lamp will not fall toward 
the windlass but away from it. 

The importance of frequent inspections 
of pole lines can not be overestimated. 
Old pole lines can be made very reliable, 
provided they are well guyed and weak 
points kept in repair. For inspection 


pole 


arms 


grows, 
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work, linemen of considerable experience 
are needed, because only long years spent 
in repair work gives the ability to predict 
where trouble is likely to occur. 

Accidents caused by overhead wires are 
remarkably infrequent, considering the 
number of miles of pole lines operated. 
They occur most often to electric line- 
men, less often to telephone linemen and 
very rarely to citizens. Accidents to line- 
men can largely be prevented by employ- 
ing on live work only steady and tried 
men and using the inexperienced men and 
floating linemen on new construction 
work. Accidents to telephone linemen are 
mostly the result of want of care on the 
part of the men themselves. Accidents 
to citizens can be reduced to a minimum 
by care in constructing and maintaining 
lines. 

The danger from fire is in the possi- 
bility of high-voltage current reaching 
buildings; first, through defective trans- 
formers, and secondly, through crosses 
between primaries and telephone wires. 
The first can be eliminated by grounding 
the secondary; the second can be made 
remote by proper cooperation between 
electric light and telephone companies in 
the erection of junction poles and sub- 
stantial construction. The danger from 
fire is somewhat overestimated and it is 
to be sincerely hoped that any restrictive 
regulations will not only be carefully con- 
sidered before final action is taken, but 
worked out in actual practice to deter- 
mine whether or not their enforcement 
would introduce risks which would more 
than offset any advantage gained. 

— 4 
Mr. Westinghouse on “ The Third- 
Rail Danger.” 

Replying to a request for an opinion 
on the danger of a third-rail system, in 
city tunnels, Mr. George Westinghouse 
has written the following letter to the 
New York Evening Post: 

“Replying to your letter of December 
12 concerning the third-rail question, I 
think the following points will be gen- 
erally admitted: 

(1) That the operation of the elevated 
trains by electricity has been an undoubt- 
ed success, and an enormous advantage 
to the traveling public, notwithstanding 
the fact that the continuous third rail 
has been employed to supply the current. 

“(2) That the deaths and injuries to 
passengers and employés, considering the 
number of people involved, compare most 
favorably with any other railway opera- 
tion in the world. 

“(3) That if a third rail charged with 
an immense power of electricity and lo- 
cated upon the surface near the other rails 
is to be used for the supply of electricity 
to the trains, then there will always be 
a source of danger to those who have oc- 
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casion to come near such third rail, and 
in addition there will always be a great 
source of danger due to the fact that a 
car may be derailed, or that some iron 
material may become detached and make 
a short-circuit between such third rail 
and the train. 

“(4) That this third-rail danger may 
be lessened by the subdivision of the third 
rail into sections with provision for the 
automatic supply of the required amount 
of current to each section only as re- 
quired, but that such arrangement will 
only minimize the third-rail danger. 

“(5) That such third-rail danger may 
be entirely obviated by resorting to the 
use of overhead conductors, for which the 
elevated structure is peculiarly suited. 

“(6) That there never was a good rea- 
son why the overhead wire should not 
have been used. 

“In support of these last two proposi- 
tions it may be stated that the third-rail 
is impossible for use on main railways at 
important junctions and terminals; that 
the Pennsylvania Railroad does not pro- 
pose to use the third rail in its under- 
ground work between New Jersey and 
Long Island; that the overhead wire was 
used at the Zossen experiments in Ger- 
many, when a speed of 120 miles per hour 
was obtained; and finally, that the New 
York Railroad Commissioners have re- 
cently declared that they would not per- 
mit the use of a third rail on interurban 
lines crossed many times by highways. 

“Tt may seem to be heresy to advocate 
the use of the overhead wire, but I venture 
to predict that there will be a complete 
revulsion of feeling on this point. When 
I speak of an overhead wire, I do not 
mean the slight construction which has 
prevailed, and the breaking down of which 
has occasioned trouble, but a substantial 
engineering arrangement so erected that 
it would, in fact, not be an offense to the 
eye. It is obvious that the use of an 
overhead trolley, with the removal of the 
third nail, would make impossible the 
present risks of short-circuits between 
the car or parts of the car and the third 
rail; but it would leave other questions 
yet to be settled; namelv, first, the proper 
application of the electric apparatus to 
those cars, so that in no event could the 
passengers be frightened by a short-cir- 
cuit visible to them, and this means that 
all of the wiring and electrical apparatus 
would have to be located beneath the bot- 
tom of a fireproof car and with no wires 
carrying large currents above the floors 
or near the ends of the cars which might 
be damaged by accident. 

“T am satisfied, from my conferences 
with railway officials, that they are mov- 
ing in the right direction and giving this 
subject the attention it deserves; but it 
must be borne in mind that it has re- 
quired experience to demonstrate what is 
necessary for safety. 

“Very truly yours, 
“GEORGE WESTINGHOUSE. 

“New York, December 14, 1903.” 
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STANDARDIZATION OF APPARATUS.' 


BY J. C. KELSEY. 





Before railways had grown to such ex- 
tent that they had reached the terminals 
of other railways, each system made use 
of its own particular standards. For in- 
stance, one system had a ‘broad-gauged 
track and axle, another a narrow-gauge 
and still another an intermediate-gauge. 
When conditions due to modern business 
methods demanded a rapid and uninter- 
rupted interchange of traffic between all 
parts of our country, the terminals of a 
certain system were extended to meet the 
terminals of another system, and a com- 
mon width of truck and axle became 
necessary. This resulted in what is called 
the standard gauge, and now all rolling 
stock is built to operate on this gauge, 
making possible the fast freight and com- 
fortable through passenger service of the 
present day. 

When telegraph companies were oper- 
ated by different managements in the dif- 
ferent districts of the country, each man- 
agement had its own particular style of 
apparatus, and manner of operating it. 
Some systems used fast machine operat- 
ing, and others, the slower manual meth- 
od. As a consequence the systems could 
not be operated as a unit, and much time 
and expense were necessitated in getting 
long-distance service, because each system 
had to operate and record the message in 
its business way. Like the railroads, the 
telegraph met a demand for through serv- 
ice between cities and districts, and this 
necessitated a similarity in the style and 
usage of the apparatus in both sending 
and receiving systems. This similarity or 
standardization has given to the public a 
more rapid and reliable telegraph service. 

Telephone systems, trying to compete in 
the transportation class, are naturally sure 
to encounter the same, and they are en- 
countering the same, demands that are 
made upon the telegraph and railway. No 
longer can the telephone subscriber be 
confined to a limited district. He desires 
to talk to his neighbor, and that neigh- 
bor may be one mile or forty miles dis- 
tant, or he may be one thousand miles 
away, in another management’s district. 
Whatever the case, the subscriber wants 
to hear his neighbor’s voice or his cus- 
tomer’s voice or his client’s voice, just as 
plainly as in ordinary conversation, and 
he does not care to have his message re- 
peated by a careless operator, any more 
than the passenger bound for New York 





1 Abstract of paper read before the Interstate Inde- 
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would care to change cars at Cleveland 


and Buffalo. Therefore, successful com- 
petition in telephone transportation de- 
mands standard tracks, that through con- 
nection may be made, and efficient ap- 
paratus, that will operate as a unit with 
this track, at both sending and receiving 
ends. 

Experience has already decided the 
gauge of the telephone transportation 
track—copper wires. Whatever the lo- 
cality of this track or line, its characteris- 
tics are in general the same. It is a 
well-known fact that this line must be 
transposed and well balanced to be quiet 
under all disturbing conditions. If of 
a considerable length, it becomes very 
sensitive to unbalances, and upon connec- 
tion with a local exchange subscriber will 
quickly prove the unbalanced condition 
of the local switching apparatus, which 
would never be disclosed by a short toll 
line, or a purely local line. But if this 
toll line extends into territory where 
trolley wires, high-tension and electric 
light wires abound, it develops still more 
decided characteristics. It becomes su- 
persensitive, and may be said to be looking 
for trouble. The unbalance that the long 
unexposed toll line would not detect will 
now be disclosed by a roar so great as to 
forbid conversation. 

As the interurban lines, with their ac- 
companying high-tension wires, invade 
the country, each and every exchange 
operator will inevitably experience this 
changed condition of his toll line. His 
local lines and switching apparatus, which 
once gave him good toll service, will be 
rendered comparatively useless, as the 
oversensitive toll line will not permit of 
the least unbalance. If this oversensitive 
line connects with an exchange using 
series drops in circuit, the connection will 
be too noisy for use. If it connects with 
a common return system, great noise will 
result. If it connects with a ietallic 
exchange, with lines having bad joints 
and careless structure, the connection will 
also be too noisy for use. If it connects 
with a well-balanced metallic system, 
using cheap or poorly designed transmit- 
ters, poor transmission will result. If it 
connects with a common battery system, 
using twenty-volt battery pressure, the 
connection is noisy, and the signals are 
rendered inoperative. The same condition 
will apply to the forty-volt common bat- 
tery system. Therefore, in view of the 
great number of independent exchanges, 
it is not likely that every exchange owner 
will consent to the making of radical 
changes. He will consent to any moder- 
ate change that will ameliorate conditions, 
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and luckily, the repeating coil, if properly 
designed, will accomplish the result. This 
sadly neglected device must receive first 
aid and attention in the campaign of 
general standardization. 

What does general standardization 
mean? Does it mean that each and every 
system shall be manufactured by the same 
company? No! Every company can manu- 
facture standard drops, relays, ringers, 
generators and other devices. It means 
that a standardized system is one, if ap- 
plied to local battery, that will operate in 
direct conductive relation with the stand- 
ard toll line track, without the least noise 
due to unbalance, thereby giving absolute 
sway to the voice tones. To attain this 
efficiency, a system would have to have 
balanced and well-insulated metallic lines, 
1,600-ohm bridging bells, 1,000-ohm 
clearing-out drops, and open-circuit gen- 
erators. The absence of repeating coils 
and series apparatus would be quite con- 
spicuous. However, if it is necessary to 
have a grounded party enter the stand- 
ard exchange, a suitable repeating coil 
should be placed in circuit between the 
terminal arrestor and the line jack. What 
would be a suitable repeating coil? Can 
a single standard repeating coil be made? 
No! there is more difference in repeating 
coils than in any other telephone appa- 
ratus. Like lighting and power trans- 
formers repeating coils should be built for 
load and frequency, and carefully con- 
structed. But as they are not a part of 
a standard system, no time will be spent 
on their characteristics by this paper. 

What is a standard common battery 
system? It is one that will give a quiet 
line connection, and efficient transmis- 
sion between the long-distance points. But 
strange to say, at this very moment, there 
is an idea gaining ground that common 
battery transmission has not come up to 
standard. As a result, one will find many 
companies maintaining local battery sta- 
tions for long-distance service. It is an 
unfortunate condition, and I am com- 
pelled to admit the justification of the 
idea. The blame does not rest upon the 
system, because all transmitters have a 
central source of energy, for no reason can 
exist why a common battery transmitter 
can not be made just as good as a local 
battery transmitter. Nor is it a question 
of battery voltage, for on local service, one 
can not tell the difference between 
ten, twenty or forty volts, transmission 
being the best in all cases. But why is 
there difficulty upon long-distance con- 
nections? It is because of the generally 
mistaken idea among telephone engineers 
of the value of the electromotive force of 
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the alternating currents of common bat- 
tery voice currents, which leads to the im- 
proper design of the repeating coil between 
the common battery subscriber and the 
long-distance line. 

In explanation, a comparison will be 
made. It is conceded that a local bat- 
tery induction coil must have compara- 
tively few turns in the primary, and a 
great number of turns in the secondary, 
in order to transmit a small amount of 
current at a high pressre, and avoid the 
losses which would result from heavier 
current and low electromotive force. We 
will all admit that if this induction coil 
had equal turns on secondary and pri- 
mary, we could not look for very good 
results on long-distance service. This is 
precisely the difficulty the common bat- 
tery systems are contending with. They 
either use repeating coils of equal wind- 
ings, of no potential raising power, or 
condensers with the effect exactly the 
same, and then expect a low electromotive 
force to transmit the voice currents to 
great distances. For the electromotive 
force of common battery voice currents is 
low, very low, and it is safe to say that 
it does not exceed the primary voltage 
of local battery instruments. If it is 
necessary in local battery practice to raise 
this low primary voltage to a high sec- 
ondary voltage, running up into hundreds, 
why is it not necessary for the common 
battery systems to adopt the same prac- 
tice? Common battery systems can be 
standardized, and the subscribers deserve 
it, for they do the bulk of the long-dis- 
tance business. 

ae ean 

A New Submarine Cable Plant. 

The John A. Roebling’s Sons Company 
has just completed a new building which 
will enable it to largely increase its prod- 
uct of insulated wires and cables of all 
kinds, and will provide room for intro- 
ducing on an adequate scale the manufac- 
ture of submarine cables. It has made 
submarine cables for many years, but 
this part of its business seems to 
demand greater facilities, and to pro- 
vide for this, one of the largest and 
most complete plants in this country will 
be installed. 

The new buildings are located so that 
shipments may be made either by water 
or rail, and the company will soon be 
in a position to solicit the largest con- 
tracts in this line. 

Both rubber and gutta-percha core is 
used, and its present large rubber plant 
will take care of those orders calling for 
insulated cables. Formerly it has im- 
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ported gutta-percha core, but it is its in- 
tention, in the new plant, to provide a 
complete factory for manufacturing this 
core under the direction of a most com- 
petent and experienced manager, who has 
had a long and successful experience 
abroad in this kind of work. 

It is the company’s intention to so 
equip its new factory that submarine 
cables of any kind of core, with any de- 
scription of armor, may not only be made, 
but it will also provide the necessary ap- 
paratus and equipment to lay any of 
the cabies it manufactures. 

The Roebling company will be in a 
unique position among American manu- 
facturers, not only in the variety of in- 
sulations it can furnish, but also from 
the fact that it will be prepared to take 
contracts to turn over to the purchaser 
the submarine cable, laid and ready for 
use. It will also have the advantage of 
manufacturing all the constituent parts 
of a cable, viz., copper wire, insulated 
core and armor wire. This should 
not only reduce the cost, but it should 
cnsure to the purchaser the best materials, 
all manufactured under one supervision, 
and for which one company will be re- 
sponsible. 

The Roebling company has a reputa- 
tion for taking large contracts, and its re- 
sponsibility is also well and favorably 
known. It is expected that the new fac- 
tory will soon be engaged on large gov- 
ernment contracts for this class of ma- 
terials. 

<tonsssiiiiint ites 
The Opening of the New Bridge be- 
tween the Boroughs of Manhat- 
tan and Brooklyn, New York 
City. 

On Saturday, December 19, the formal 
exercises connected with the opening of 
the new Williamsburg bridge, joining the 
boroughs of Brooklyn and Manhattan, 
New York city, were held. The officials 
of both boroughs marched across with 
their escorts from the two ends of the 
bridge, meeting in the centre, where the 
formal exercises of opening were com- 
menced. Mayor Low and President 
Swanstrom, of the Borough of Brooklyn, 
then led the way to the Brooklyn side, 
where, in the eastern district, a pageant 
was reviewed and congratulatory exer- 
cises held at the plaza, at the Brooklyn 
end of the bridge. The different organi- 
zations representing the business interests 
of Brooklyn, and several military organi- 
zations, were in line. 

Among the more prominent officials 
were Mayor Low, Borough President 


937 


Cantor, of Manhattan; Alderman James 
H. Melnnes, vice-president of the board 
of aldermen; James B. Reynolds, Mayor 
Low’s_ secretary; Comptroller Grout; 
Captain Perry, of the Brooklyn Navy 
Yard; Health Commissioner Lederle; 
Lieutenant-Commander Barry, of the 
United States Navy; Chief Judge Alton 
B. Parker, of the Court of Appeals; for- 
mer Governor Levi P. Morton; Police 
Commissioner Greene; J. Edward Swan- 
strom, borough president of Brooklyn; 
Joseph Cassidy, president of the Borough 
of Queens; Bridge Commissioner Gustav 
Lindenthal ; Lefferts L. Buck, chief engi- 
neer of the department of bridges; John 
L. Shea, former bridge commissioner ; 
David A. Boody, Charles A. Schieren, 
Frederick W. Wurster, Daniel D. Whit- 
ney, Albert C. Chapin, former mayors of 
Brooklyn. There was also a notable at- 
tendance of engineers and city officials. 


=> 


Electric Lighting of the Welland 
Canal. 

It is reported that the work of install- 
ing the are lighting equipment for the 
Welland canal is now under way. It is 
proposed to place a 2,000-candle-power 
alternating-current enclosed are lamp 
every 500 feet along the canal, with six 
lamps at each lock. The contract for the 
erection of the necessary poles has been 
given to Mr. Joseph Battle, of Thorold, 
Canada, and tenders will shortly be called 
for the electrical supplies, including 
are lamps, transformers, transmission 
line material, and for the construction of 
the line and terminal station. The ter- 
minal station is to be located at Thorold, 
Canada. It is proposed to install three- 
phase circuits for distributing the current 
to the motors for operating the lock gates, 
weirs, bridges and yard shops. The Lin- 
coln Electric Light and Power Company, 
St. Catharines, Canada, has been given a 
ten years’ contract to furnish the elec- 
trical energy. The plans for the complete 
equipment of lighting the canal were 


prepared by Roderick J. Parke, af 
Toronto, Canada. 











American Electrochemical Society. 

The executive committee of the Ameri- 
can Electrochemical Society is requesting 
papers from members, to be presented at 
a meeting of the New York section, which 
will be held at an early date—probably 
during the month of January. Short, in- 
formal talks on any practical subject are 
especially solicited. Mr. Alois von 
Isakovics is the secretary-treasurer, 451 
East 121st street, New York city. 
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Central Stations the Subject for the 182d Meeting, Held in New York City. 


HE one hundred and eighty-second 
meeting of the American Institute 
of Electrical Engineers was held in 

the chapter room of Carnegie Hall, 154 
West Fifty-seventh street, New York city, 
December 18. The subject of the meet- 
ing was central stations, and _ several 
papers of more than ordinary interest 
were contributed. Owing to the tempo- 
rary absence of Mr. B. J. Arnold, the 
president of the Institute, Mr. Calvin W. 
Rice presided and opened the meeting. 

The first paper called for was on “Over- 
head High-Tension Distributing Systems 
in Suburban Districts.” In the absence 
of the author, Mr. George H. Lukes, this 
paper was read by Mr. H. B. Gear, of 
the Chicago Edison Company. 

Following the reading of this paper, 
the secretary announced that at the busi- 
ness meeting held during the afternoon, 
fifty-one associates had been elected, thirty 
students enrolled, and three members 
transferred from associate to full member- 
ship. These were Mr. H. L. Reber, of 
St. Louis, Mo.; Mr. F. O. Blackwell, of 
New York city, and Mr. E. E. Stark, of 
San Francisco, Cal. It was also announced 
that the next meeting of the association 
would be held at the Chemists’ Club, 108 
West Fifty-fifth street, New York city, on 
January 29, 1904. 

After these announcements, Mr. Rice 
said that the paper by Mr. Lukes was 
valuable, in that it pointed out a number 
of important propositions which every 
central station manager had at some time 
to contend with. The question of the re- 
lation of companies to the municipality, 
the citizen and the fire underwriters was 
important, and he hoped that, in the dis- 
cussion, these matters would be very com- 
pletely taken up. 

The next paper was by Mr. E. J. 
Bechtel, on “Automatic Apparatus for 
Regulating Generator and Feeder Poten- 
tials.” In the absence of Mr. Bechtel, 
this paper was also read by Mr. Gear. 
Mr. Bechtel pointed out the fact that the 
efficiency of the conversion of electricity 
into light depends greatly upon the main- 
tenance of a constant potential at the 
lamp terminals. For instance, a system 
having a potential regulation of two per 
cent can profitably use incandescent lamps 
which consume 3.1 watts per mean hori- 
zontal candle-power, based on the oval 
filament type of present quality, while a 
poorer regulation factor would require 





the use of lamps consuming from 3.5 to 
4 watts per candle-power, representing a 
sacrifice of from 12.5 to 30 per cent in 
conversion efficiency. He described the 
type of automatic generator potential 
regulator which had been used in the 
Toledo Railway and Lighting Company’s 
plant, on generators up to 250 kilowatts 
capacity, and which had given good serv- 
ice in alternating work. However, diffi- 
culties were experienced in the use of 
even the best designs of automatic regu- 
lators. 

In commenting on this paper, Mr. Rice 
said that it offered an opportunity for 
the discussion of an important point, and 
he thought valuable information could be 
derived on this subject. The essential 
feature of operating central stations, par- 
ticularly those which supplied current for 
incandescent lamps, was the definite 
knowledge of the point where it was safe 
to use a certain type of lamp to suit the 
regulation possible. The point of auto- 
matic regulation of the generator versus 
feeder regulation was one that should be 
given a great deal of consideration. In 
original installations, the automatic regu- 
lation of the generator was almost entirely 
the case. With the large systems of to- 
day, however, feeder regulation is very 
necessary and automatic regulation is es- 
sential. 

Mr. W. C. L. Eglin read his paper on 
“Safeguards and Regulations in Opera- 
tion of Overhead Distributing Systems.” 
Mr. Eglin took up, in turn, the evolution 
of the city, with its inevitable ramifica- 
tions to suburban properties, necessitating 
outlying service and the tying together 
of existing properties under one operating 
company. It was often the case that these 
existing properties showed wide variation 
in the type of apparatus installed, and 
the engineer had a difficult problem to 
solve in making a merged system work 
well as a unit. He took up in detail the 
specifications for material to be used, 
giving dimensions and treatment for 
poles, cross-arms, braces, pins, insulators, 
lightning arresters, series arc loop cut- 
outs, interference with other wires falling 
or coming in contact with power circuits, 
effects of lightning storms, transformers, 


and emphasized the importance of thor-. 


ough inspection. 

At this point the question was raised 
as to whether discussion should follow on 
the three papers already presented, or 


whether a fourth paper by Mr. J. R. Bib- 
bins, on “Gas Power for Central Stations,” 
should be read and the discussion then 
taken up. On vote it was unanimously 
decided to have Mr. Bibbins read his 
paper. 

Mr. Bibbins, in his paper, offered testi- 
mony on four contentions: one, that pres- 
ent gas power machinery is suitable for 
central station service ; second, that a well- 
equipped gas power electric plant can 
operate with far better economy than a 
steam, plant under similar conditions; 
third, that its operation is much simpler 
and requires lower running expenses for 
the same results; fourth, that gasworks 
laboring under low load or output factor 
can profitably install a gas power electric 
generating station and become its own 
largest customer, selling both gas and 
electricity at competitive rates. 

The basis of the paper consisted of data 
collected from various electric light and 
power plants in the United States, using 
gas engines as their principal motive 
power. A number of these plants were 
operated in connection with illuminating 
gasworks, and it had been possible to ob- 
serve the somewhat unique position of the 
gas engine station as a direct, though 
affiliated, competitor of the gasworks. 
Speaking of the possibility of continuity 
of service with a gas engine plant, he 
quoted a sixty-five-horse-power two-cylin- 
der vertical engine as having, out of a 
total elapsed time of 8,472 hours, made 
a run of 8,230 hours. Of this 242 hours 
lost time, but three per cent was charge- 
able to the engine. Mr. Bibbins thought 
that the skill required for operating a gas 
plant was no greater than that for a 
steam plant; and in several instances 
where the steam plant had been replaced, 
the old employés had been retained. In 
newly established plants, steam engineers 
had invariably taken charge after a short 
preliminary instruction from the build- 
er’s erecting engineer. He thought that, 
in the economy of fuel, the gas engine 
had no rival. The present limit of steam 
engine practice was ten pounds of water 
per indicated horse-power-hour or eleven 
pounds per brake horse-power-hour. With 
an evaporation of ten pounds of water 
per pound of good coal (14,000 B. T. U. 
per pound), a performance of 1.1 pounds 
of coal or 15,400 B. T. U. per brake horse- 
power-hour is realized. The gas engine 
at present delivers at full load a brake 
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horse-power-hour upon 10.5 to 11 cubic 
feet of gas (of 900 to 1,000 B. T. U. per 
cubic foot calorific value), which is equiva- 
lent to from 10,000 to 11,000 B. T. U. 
per brake horse-power-hour. 

In summing up the advantages of the 
gas engine for central station, he thought 
that it showed a possibility of minimized 
fuel and heat consumption. The light- 
load efficiency was higher than for steam 
engines of corresponding size, and the cost 
of maintenance and operation was low. 
The equipment was simplified, a small 
number of auxiliaries was required ; there 
was an absence of stand-by losses; quick 
starts could be made, and the waste heat 
in the jacket water was suitable for build- 
ing heating. He took up the values of 
the fuel gases and the forms of gas which 
gave best service in internal combustion 
engines. 

Referring to station economy, Mr. Bib- 
bins’s observation showed an average for 
several months’ operation for day-in-and- 
day-out running in most cases in favor 
of the gas plant. 

Mr. Gear opened the discussion by read- 
ing a paper which he had contributed to 
the subject. In this paper he emphasized 
the importance of thorough inspections 
and thorough drilling of employés in the 
dangers of handling high-tension circuits, 
and advocated the use of rubber gloves 
for linemen, and the use of weatherproof 
wire in construction work. 

Mr. George T. Hanchett took the floor 
and stated that one of the most prolific 
causes of trouble to circuits of both high 
and low powers was in the grounding of 
wires by trees. Other than the absolute re- 
moval of the tree, he had found no satis- 
factory means of preventing this trouble, 
and thought it a good opportunity for 
any one who had solved this problem to 
give the engineers the benefit of his knowl- 
edge on this point. 

Mr. Ralph D. Mershon made a vigorous 
protest against the use of so-called 
weatherproof wires for primary circuits. 
He said he would like to know why it was 
ever used. A weatherproof wire promoted 
a false confidence. He had always tried to 
use bare wires for primary circuits. With 
a new weatherproof wire there was some 
protection in dry weather. Later on, when 
the wire commenced to wear, it was more 
than unsightly and it was an absolute 
menace to linemen in the case of having 
to work on it during a storm. 

In discussing Mr. Bibbins’s paper, Mr. 
Mershon thought that it was not a fair 
comparison between the gas and steam 
engine plants. Figures should be given 
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for a purely power station for both steam 
and gas economy. He thought that if 
every point were given its correct specifi- 
cations, that the figures would not show 
so favorably for the gas engine plant. 
He did not wish to go on record as being 
an opponent of the gas engine. He thor- 
oughly believed that the time was coming 
when the gas engine and gas producer 
would take the place of the steam engine 
and steam boiler, unless we should produce 
a satisfactory gas turbine. He said that 
he had observed a number of plants 
operating in foreign countries, and 
thought that the gas engine plants which 
work on the suction principle were par- 
ticularly successful. In this system, the 
gas engine draws its fuel mixture only as 
it is needed. ‘This method was made nec- 
essary because of the police regulations 
prohibiting the storing up of any great 
quantity of combustible gas. His observa- 
tion had shown that steam was, in every 
case, favorable from an economical and 
operating point of view, and he thought 
that not only was this the case, but that 
the maintenance cost was higher with the 
gas engine, and that the practice in Ger- 
many had shown this to be so. Another 
point which he considered was against 
the rapid adoption of gas engines, was the 
high price demanded for units by the 
American manufacturer. 

Mr. Bibbins replied, that the paper did 
not ‘bring into comparison large stations 
—it simply covered the experience of the 
stations under consideration. These were 
not large, and the estimate was simply 
made to bring out the increased value 
of producing electricity in combination 
with the production of gas. The com- 
parative cost of gas and steam engines 
depended on several conditions. When the 
holder capacity was taken into considera- 
tion, the cost would probably be in the 
ratio of $125 per unit of gas engine as 
against $100 per unit of steam engine. 
On the question of maintenance, his ob- 
servation had justified the conclusions 
reached in his paper. 

Mr. Paul M. Lincoln took the floor and 
made several excellent suggestions with 
regard to the use of insulators. He stated 
that every engineer should make it a point 
to depend entirely upon an insulator for 
insulation, and to make the. pin no part 
of the insulation of a high-tension system. 
If anything at all were to be done with 
the pin, it should be made a good con- 
ductor, in order that if there were a leak- 
age of current the resistance would not 
be such as to create a burning which would 
destroy the pin. 
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In reply to a question on the parallel 
operation of gas engines and on fluctuating 
loads, Mr. Bibbins stated that his observa- 
tion has shown that the spring coupling 
almost universally used had been satisfac- 
tory in taking care of this difficulty. 

Mr. Rice called upon Mr. M. P. Rider 
to give his testimony on the question of 
the insulation of high-tension wires and 
the use of weatherproof wire. Mr. Rider 
thought that weatherproof wire was a very 
good protection in dry weather, on poten- 
tials up to 2,500 volts. There were many 
times when crosses were avoided with the 
use of this wire. He admitted that when 
weatherproof wire became worn and the 
binding frayed out and made streamers 
all along the line, it was unsightly, and 
that in wet weather the weatherproof in- 
sulation was not an insulation. On the 
subject of lightning arresters, he has never 
as yet found anything to be an absolute 
protection against lightning. He did not 
think it paid to use a great number of 
protectors. The greatest part of the trou- 
ble from lightning discharges occurred at 
either end of the circuit, although some- 
times trouble was experienced out on the 
line. He thought that a couple of good 
lightning arresters at each end of the line 
was sufficient protection against lightning 
storms. A point that he would like to 
have information on was the reason why 
lightning storms invariably caused the 
blowing of the primary fuses, without in- 
juring the transformer in any way. 

Mr. Fremont Wilson caused consider- 
able amusement by accusing Mr. Rider 
of having no lightning arresters on his 
(Mr. Wilson’s) end of the line, and said 
that he now knew why trouble existed. 
He stated that he thought the use of 
weatherproof wire a farce, and that not 
only was the weatherproof wire unsightly, 
but it was a menace, in that it produced 
a false confidence and allowed people who 
would otherwise steer clear of the wire to 
come into contact with it. He questioned 
the danger of running high-tension wires 
through trees and the possibility of shock 
during a period when a tree was wet. He 
said that the use of rubber gloves should 
be abandoned, as it was not possible to de- 
tect a fault in the glove until a potential 
was being handled which would probably 
prove fatal. : 

Mr. Philip Torchio, Mr. Wells and Mr. 
Bibbins then carried on the discussion on 
the gas engine, and Mr. H. A. Wagner 
told of a station which had had anything 
but a satisfactory experience in the use of 
gas engines, abandoning them for a steam 
plant. These engines, however, had not 








940 


been of the latest type, but this company’s” 
experience seemed to show that the gas 
company could not produce current profit- 
ably. 

Mr. Calvert ‘l'ownley quoted an inter- 
esting experiment which was made on a 
railroad system in western Pennsylvania, 
with regard to the operation of lightning 
arresters. A lightning arrester had been 
placed on every pole, and during a storm 
the working of these arresters was ob- 
served. ‘Tissue paper was placed in the 
regular way, and after the passage of the 
storm the protectors were examined. It 
was found that, notwithstanding there was 
a lightning arrester on every pole, there 
were but four to the mile which had been 
affected. It seemed to him that this was 
adequate protection, and that the light- 
ning never picked out more than this num- 
ber of paths to the ground. In early prac- 
tice, he said, it was the custom to put the 
lightning protection in the station. He 
thought it was good to have some out on 
the line, as lightning did not always hunt 
up the station to find a lightning arrester, 
but frequently took an opportunity to dis- 
charge through a transformer. 

Professor George I’. Sever stated that 
the department of electricity, water and 
gas for Greater New York was having 
some difficulty in devising the proper 
means for getting the high-tension cir- 
cuits underground. Ninety-eight per cent 
of the telephone wires were underground, 
but he could not say what percentage of 
lightning and power wires had been taken 
from the aerial lines. It was a vital ques- 
tion, however, for the engineers to decide, 
and there should be no evading of the 
matter. It was a business proposition 
which should be approached in a business 
way, and it should be a point of honor 
with every engineer to either remove the 
high-tension circuit from proximity with 
the telephone and signal line, or remove 
the signal line from proximity with the 
high-tension circuit. There should be no 
possibility of these circuits falling one 
upon the other. 

Mr. Rider, in reply to a further ques- 
tion, stated that there were a great many 
of the underwriters’ rules which were very 
impracticable. The ordinary high-tension 
conductor used in this territory was of 
such a nature that it would stand up 
against all sorts of weather conditions, 
and that the solution of the problem con- 
sisted of putting the low-tension wires 
below the high-tension wires, as these were 
the most likely to break. 

Mr. Eglin, in reply to a question with 
regard to the insulation of wire running 
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through trees, said that his company had 
made a number of experiments to avoid 
this difficulty, and had invariably failed. 
The last experiment which they had made, 
and one in which they had placed con- 
siderable hope, was with a specially pre- 
pared wire which had a heavy rubber in- 
sulation, and about this rubber insulation 
there was wound an iron armor wire. It 
was thought that the armor wire would 
prevent the limbs of the tree chafing the 
rubber and breaking down the insulation. 
Instead of this being the case, it was 
found that the armor wire broke down 
the rubber insulation, making contact with 
the high-tension conductor and making it 
dangerous for any lineman to handle the 
wire at all. 

Mr. Gear closed the discussion with a 
few words on the operating conditions in 
Chicago. His company has overcome a 
good deal of the difficulty of running wires 
through trees by making poles high enough 
to clear the tops of the trees. As the 
trees grew up, they, by careful trimming, 
were able to avoid most of the trouble. 
In some cases they had found it wise to 
put a porcelain sleeve, sometimes as much 
as two feet long, over the conductor, and 
this was a very good form of insulation. 
They were fortunate in Chicago in hav- 
ing an extensive series of alleys, in which 
it was possible to run for miles in some 
cases, without any recourse to the open 
streets. 

The meeting then adjourned. 

Eighth Annual Dinner of the Brook- 
lyn Engineers’ Club. 

The Brooklyn Engineers’ Club enjoyed 
its eighth annual dinner in the banquet 
room of the Oxford Club, Brooklyn, N. Y., 
on Tuesday evening, December 15, 1903. 
The menus were novel in design and 
made to resemble a specification of work 
to be performed, and were so inscribed, 
being enclosed in an envelope of legal 
size. President A. J. Prevost, Jr., was the 
first to deliver an address; Mr. Henry 
Sanger Snow spoke on “Professional 
Training ;’ Mr. Helmle, “International 
Improvements ;” and Mr. Taylor, “The 
Professional Man in Municipal Life.” 
Following this business matters were 
transacted, and Mr. Othniel F. Nicholas 
was elected president, Mr. John Middle- 
ton as treasurer, and Mr. Joseph Strachan 
as secretary for the coming year. Mr. 


Prevost, the retiring president, made a 
brief address of thanks to the club for its 
courtesy to him in the past year, and 
bespoke a cordial support to his successor 
during the coming year. 
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ori Ci fileA Sige 
Magnetic Iron Sand in Java. 

In the neighborhood of the town of 
Yjilatjap, on the coast of the island of 
Java, extensive deposits of magnetic iron 
sand have been found. The deposits begin 
opposite the island of Noesa Kemban- 
gan and extend about twenty-nine miles 
to the east along the coast line. The sand 
lies on the surface and is said to contain 
in some places as much as eighty per cent 
of iron. Samples taken in different parts 
give a very good result when smelted. 
Some time ago an English company, with 
a Hollander at its head, acquired the 
right of exploiting these deposits, which 
have been known since 1845. 
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Electrical Patents. 


Mr. Frank C. Perkins, of Buffalo, 
N. Y., is the inventor of a novel elec- 
trical incubator, the object of which is 
to provide an incubator in which eggs 
are hatched and chicks are kept warm 
by means of an electric heater, which, 
together with a thermostatic regulator is 
arranged directly within the incubating 
chamber. Another object of the inven- 
tion is to provide simple automatic means 
for turning the eggs and also cooling the 
same periodically. The incubator is 
furthermore so organized that the eggs 
may be readily tested without removing 
the same from the incubator. An in- 
cubating chamber is provided in which 
is arranged an oscillating egg tray which 
is shifted by electromagnets having their 
magnets connected with opposite ends of 
the tray. An electric heater is also ar- 
ranged in the chamber and is connected 
on one side with one end of the magnet 
coils. Arranged in the chamber and in- 
terposed ‘between one pole of an electric 
generator and the heater is a thermostat. 
A rotary contact arm is connected with 
the other pole of the generator, and on 
opposite sides of the contact arm are 
arranged a pair of magnet contacts which 
are connected respectively with the oppo- 
site ends of the magnet coils. Segmental 
contacts are arranged around the magnet 

















LONGITUDINAL SECTION OF ELEVATION PLAN 
OF AN ELEcTRIC INCUBATOR. 
contacts and alternate with the same, and 
are connected with that side of the heater 
opposite the thermostat. An insulating 
section is arranged between two adjacent 
contacts, which are adapted to be suc- 
cessively engaged by the contact arm dur- 

ing its rotary movement. 

Austin R. ‘Dodge, of Schenectady, 
N. Y., has recently patented an auto- 
matic regulator, which he has assigned to 
the General Electric Company, of New 
York. The present invention has for its 
object to provide a regulator which will 
automatically maintain a constant press- 
ure on the engine or other apparatus 
under test, or which will automatically 
maintain a constant voltage or current on 
the system when the regulator is em- 
ployed in connection with electrical ap- 
jaratus. In carrying out the invention, 
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an electric motor is provided which is 
geared or otherwise connected to the 
throttle valve or other device to be 
actuated. When the motor revolves in one 
direction, the throttle or other device is 
opened more or less, and when it revolves 





DtaGRAMMATIC VIEW OF A MoTOoR GEARED TO 
A VALVE OR OTHER REGULATING DEVICE. 
TOGETHER WITH THE NECESSARY MAGNETS, 
CONTROLLING DEVICES AND CIRCUIT. 


in the other direction the valve or other 
device is closed to a greater or less ex- 
tent. In the case of electrical apparatus 
the motor is connected to a regulator of 
suitable character in such manner that 
the effect on the system or generator is to 
increase or decrease the current or volt- 
age, as desired. The circuit of the motor 
is controlled by a pressure gauge or 
equivalent device, which, acting through 
electromagnets, starts and stops at the 
proper time, suitable means being pro- 
vided to prevent the motor from over- 
traveling or “hunting,” as it is called. 
Two sets of motor-controlling magnets or 
devices are provided, one being employed 
to rectify slight changes in pressure, volt- 
age or current, the other to rectify ma- 
terial changes. The second device is ar- 
ranged to act on the motor through the 
first. This is done by rendering the 
former inoperative until the conditions are 
approximately normal after which the 
first comes again into service. The sec- 
ond regulating device, however, may act 
directly on the motor. In order to stop 
the motor the instant the desired change 
in addition is effected, a suitable and ad- 
ditional load is applied to the armature. 

An electric fuse or cutout has been de- 
vised and patented by Mr. Louis W. 
Downes, of Providence, R. I., and the 
patent obtained has been assigned to the 
D. & W. Fuse Company, of Providence, 
R. I. The improvements are particualrly 
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applicable to high-capacity fuses, although 
capable of being employed with fuses of 
low capacity. Upon a base of porcelain 
or the like is mounted the fuse terminals. 
Upon one end of the plate at each ter- 
minal rests a casting, comprising a socket 
for receiving the end of the circuit-con- 
ductor, and an upright plate having a 
notch extending from its centre upward. 
The casting and plate of the terminal are 
secured by screws to the base. Upright 


spring-blades are secured to opposite edges 
of the terminal plate. A tubular casing 
is provided, closed at its ends by caps, 
each cap having an outwardly projecting, 
hollow, exteriorly screw-threaded stud 
thereon. The caps are secured to the 
tubular casing by screws. Movably in- 
serted in the casing is a cartridge fuse, 
which comprises a sheath composed of a 
tube, closed at its ends by thin, stamped, 
sheet metal caps, which are perforated to 
permit the escape of gases evolved on the 
blowing of the fuse. When the cartridge 
fuse is in place in the casing the pro- 
jecting ends of the fuse link fit closely 
and are preferably soldered or sweated in 
the hollow studs of the caps. The cart- 
ridge fuse is inserted in its casing by re- 
moving one of the caps. After the cap 
has been replaced and secured the studs 
are heated and touched with solder, which 
melts and runs into the small space be- 
tween the projecting ends of the fuse link 
and the inner walls of the studs, uniting 
them both electrically and mechanically. 
The insertion of this cartridge fuse into 
the terminals of the live circuit is fa- 
cilitated by two sets of spring-blades, 
which make electrical contact with the 








ELEVATION ViEW oF A NEw ELEctTrRIC FUSE 
OR CUTOUT. 


caps and temporarily carry the current 
while the fuse casing is being adjusted 
to its final position in the terminals. In 
this manner blistering or burning of the 
contact surfaces of the upright plates and 
at the ends of the caps is prevented. As 
it is not always desirable or reliable to 
depend upon the spring blades alone to 
carry very heavy current, nuts are pro- 
vided adapted to clamp the end surfaces 
of the caps into tight and positive contact 
with the inner surfaces of upright plates, 
thus relieving the spring-blades of the 
necessity of carrying any great volume of 
current. Upon blowing the fuse, the nuts 
are loosened and the casing withdrawn 
from the terminals, one or both caps re- 
moved, which is readily accomplished as 
the fuse link has been melted in two at 
its middle. Sufficient heat is then applied 
to the studs to melt the solder and permit 
the ends of the fuse link to be pushed 
out, leaving the opening clean and ready 
for the insertion of another fuse link. 
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The Electric Supply of Calcutta, India. 

Calcutta, it is said, has the best elec- 
trical supply system in Asia. The gener- 
ating station is located on Imanbagh lane, 
and has a total output of over 2,405 kilo- 
watts. The generating sets are eight in 
number, and consist of Bellis & Willans 
engines, direct-connected to the gener- 
ators. The largest generating set is rated 
at 713 kilowatts, 550 volts, there being 
two of these, and they are thought to be 
the largest in the East. The distributing 
mains, of which there are twenty-three, 
are laid underground, there being eighty 
miles of cable. The three-wire system is 
employed. The station operates night and 
day, with three shifts of attendants. The 
price of electrical energy at Calcutta 
varies, for lighting, from eight annas 
to three and one-quarter annas per kilo- 
watt-hour. For power, the rate varies 
from four annas to two annas. In 
spite of the conservatism of the natives, 
the use of electrical power is spread- 
ing.—Abstracted from the Indian Tezx- 
tile Journal (Bombay), November 16. 

# 
The Boma-Leopoldville and Leopoldville- 
Equateur Telegraph Line. 

A telegraph and telephone line 1,199 
kilometres in length has been constructed 
in the Belgian Congo settlements, Africa. 
The first work was from Boma to Matadi, 
twenty-nine kilometres. It required not 
less than eight months’ construction. The 
climate is very hard, and most of the 
work has been carried out by the natives 
under direction of Europeans. Several 
difficult streams were crossed. The cross- 
ing at Underhill was made by means of 
two steel pylons, fifteen metres high and 
800 metres apart, and placed, respective- 
ly, seventy-three and sixty-three metres 
above the high-water level. The construc- 
tion of the line from Léopoldville to Equa- 
teur was very difficult. Surveys were par- 
ticularly dangerous and the zone un- 
healthy. The width of the clearing is 
twelve metres, and the poles are placed 
100 metres apart. In the forest the 
supports are thirty, forty or fifty 
metres apart, according to the posi- 
tion of the trees, to which they are at- 
tached by means of iron bars. The cross- 
ing of the Kasai was the most difficult, 
as it was necessary to provide for the 
passage of steamers. Advantage was 
taken of a rocky island in the river, and 
the crossing was made in two spans, one 
of 450 metres and the other of 670 metres, 
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the supports being three iron pylons, 14, 
36.5 and 38.5 metres high, respectively. 
Much trouble was experienced in getting 
the four conductors in place. This was 
finally carried out by means of a tug. 
The line does not suffer from white ants, 
as the posts are either iron or living trees. 
On the contrary, they are frequently 
broken by elephants. Storms occasion 
great interference by throwing down trees 
across the line, and atmospheric dis- 
charges are also troublesome. Birds make 
their nests on the wire; wasps nest in the 
insulators, and spiders cover the poles 
with web, collecting a litter of leaves and 
twigs. The line is used both for tele- 
phone and telegraph service, and the sta- 
tions are protected by the local garrison. 
Numerous branch lines are projected and 
are in process of construction.—Trans- 
lated and abstracted from the Revue de 
[’Blectricité (Berne), November. 
2 

The Radiant Efficiency of the Nernst Lamp. 

The radiant efficiency of the Nernst 
lamp is placed at twelve per cent in 
Drude’s “Lehrbuch der Optik,” but this 
figure seems not reliable. Mr. L. R. In- 
gersoll has made a determination of the 
Nernst glower efficiency under varying 
conditions, using Angstrom’s method, and 
at the same time testing the accuracy of 
this method. The method consists in dis- 
persing the light radiated from the glower, 
cutting off with a screen the non-lumi- 
nous rays, and then, by means of a cylin- 
drical lens, reassembling the visible part, 
which is balanced photometrically against 
the total radiation from another exactly 
similar source. In the arrangement of 
the apparatus, two glowers were con- 
nected in series, the power consumed by 
each being maintained constant. The ra- 
diation from one of these glowers was 
received upon a concave mirror, reflected 
upon a movable prism, and after passing 
through this was, by means of a pair of 
mirrors, passed through an adjustable 
screen which could be accurately adjusted 
to cut off all the non-visible rays. Just 
beyond this screen was placed the cylin- 
drical lens which recombined the spec- 
trum into a band of white light upon the 
receiving screen or thermopile, so as to 
compare it with the radiation from the 
other glower, the latter being movable, so 
as to obtain the balance.- In addition to 
this arrangement, a small water cell was 
used for a time to absorb any stray in- 
fra-red rays, but this was found by trial 


to be unnecessary. Correction was made 
for selective reflection, for absorption by 
the glass prism and lens, for inaccuracy 
in setting the screen, and for the disturb- 
ing effects of the instruments and radia- 
tion from the surrounding apparatus. It 
was found in the study of these correc- 
tions that the error of the method was 
about ten per cent. The efficiency of new 
glowers was found to vary from 4.35 per 
cent to 4.70 per cent, with a mean of 4.61 
per cent. The efficiency falls rapidly for 
the first twenty hours, decreasing to 4.3 
per cent, but varies only slowly after this, 
This decrease in the efficiency does no‘ 
agree with the results obtained by Mr. 
L. W. Hartman, but the discrepancy was 
thought to be due to the fact that the 
latter investigator maintained the current 
constant, and not the power, as was done 
in this work. Some very old glowers gave 
efficiencies of only 3.6 per cent. These 
results were all for 110-volt glowers, con- 
suming eighty-nine watts, and for every 
watt above eighty-nine, within narrow 
limits, the efficiency increases 0.06 per 
cent, and below this, vice versa. The en- 
ergy curve, plotted from Wein’s law, gives 
the efficiency as 4.17 per cent. This lies 
well within the limits of 2,200 and 2,450, 
as given by Lummer and Prigsheim.— 
Abstracted from the Physical Review 
(New York), November. 
a 
The Gola Lightning Arrester. 

To protect electrical conducting systems 
against damage due to lightning, two dis- 
tinct actions may be made use of—first, 
atmospheric charges may ‘be caused to dis- 
charge at a fixed point; and, second, the 
action of the arrester may’ depend upon 
breaking the arc which forms when the 
line current follows the atmospheric dis- 
charge. Nearly all arresters act accord- 
ing to the latter method, and they are con- 
nected in parallel with the lines to be 
protected. The Gola arrester, which is 
here described by Mr. Attillio Sachs, is, 
however, a series arrester. The appa- 
ratus consists of two concave plates of 
magnetic material, placed with their con- 
cave sides opposing, and connected to- 
gether at the edges by a non-magnetic 
metal ring. The plates are oval in shape 
and are supported upon a strong insu- 
lator. Above them, and supported from 
the upper surface by means of bolts of 
non-magnetic metal, is a third plate, in 
shape very similar to the other two and 
placed with its concave side downward. 
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Two arms extend from the upper and 
lower of the three plates, and between 
them is placed a solenoid, one end of 
which is connected at part of the line to 
be protected, and the other to the lowest 
plate. The line wire is connected to a 
terminal on the upper plate. There is 
thus a metallic path from the line wire 
through the three plates successively, and 
then through the coil. The latter, how- 
ever, when a current is flowing, sets up 
a magnetic field in the two gaps between 
the three plates. Opposite the edges of 
the plates are two sets of carbon rods, 
held in clamps, but adjustable. These 
are supported on insulators and are con- 
nected to the earth. This design of appa- 
raitus is intended to present a large sur- 
face and suitable discharging gaps, across 
which atmospheric discharges will take 
place, due to the magnetic field, but in 
such manner that the line current will 
not follow. ‘The discharge points are 
tipped with non-arcing metal. This form 
of apparatus, which has been reached after 
several designs, has been tried in several 
Italian installations, among them being 
the Centrale de Bedonia. The lines here 
pass over a mountainous country, and have 
heen protected by the Gola arresters only. 
During two seasons the installation has 
not had a single interruption due to light- 
ning, although there were many storms 
during this period, and several other in- 
stallation in the neighborhood which were 
not protected by these arresters, had great 
difficulty in maintaining their service 
. during these storms. The author thinks, 
however, that to assure entire protection 
from lightning, a combination of the two 
types of arrester should be used, so as to 
provide suitable discharge gaps; and at 
the same time provide for interrupting 
any ares which may be formed.—T'rans- 
lated and abstracted from the Bulletin 
des Ingénteurs Electriciens (Liege), No- 


vember 30. 
2 


The Effect of Impurities on Commercial 
Copper. 

A study of the effect of impurity on 
copper has been made by Mr. Ernest A. 
Lewis, who here gives a partial report of 
his work. Impurities in copper are divid- 
ed into three groups, according to their 
effect on the microstructure. The first 
group contains those metals which sepa- 
rate out around the copper crystals in 
the free state, such as lead and bismuth. 
The second group contains those metals 
which alloy with a portion of the copper 
and separate out around the crystals as 
an alloy, such as arsenic, antimony, tin, 
zinc and the non-metals, oxygen, phos- 
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phorus and sulphur. This group is again 
divided, according as to whether the alloy 
separates into two constituents after it is 
solidified, or not. The third group con- 
tains those metals which dissolve in the 
copper crystals and do not separate out, 
but form a solid solution, such as iron, 
manganese, aluminum and nickel. When 
pure copper is alloyed with 0.2 per cent 
of lead or bismuth, after polishing and 
etching, the crystals of copper are seen to 
be surrounded with a thin skin of lead or 
bismuth. These two metals make copper 
so brittle, when present in small quanti- 
ties, that it will not roll. Pure copper 
containing 0.2 per cent arsenic, phos- 
phorus or tin, when polished and etched, 
is seen to consist of crystals of copper sur- 
rounded by a network which can not be 
resolved into two constituents. Such cop- 
per can be rolled and is malleable. Pure 
copper, containing 0.2 per cent antimony, 
arsenic or oxygen, when etched, shows a 
network, but it can be seen that the net- 
work contains two constituents. Such 
copper rolls poorly, cracking at the edges. 
Pure copper, containing 0.2 per cent iron, 
manganese, aluminum or nickel, does not 
show any network. The microstructure 
is similar to pure copper. A table is given 
showing the behavior of copper under 
mechanical treatment, containing various 
percentages of these impurities. It is 
noticed that arsenic has the property of 
neutralizing, to a certain extent, the in- 
jurious effect of bismuth, lead and anti- 
mony, and that tin, manganese and alumi- 
num intensify the effect of the impurity. 
Manganese and aluminum, when present 
in quantities of 0.5 per cent, are capable 
of neutralizing the effect of 0.1 per cent 
of sulphur.—Abstracted from Engineer- 
ing (London), December 4. 





Meeting of the Philadelphia Branch 
of the American Institute of 
Electrical Engineers. 

A meeting of the Philadelphia branch 
of the American Institute of Electrical 
Engineers was held on Tuesday, Decem- 
ber 8, in the Engineers’ Club, Philadel- 
phia, Pa. Mr. Lamar Lyndon read his 
paper on “The Comparative Behavior of 
Floating and Booster-Controlled Bat- 
teries on Fluctuating Loads.” Mr. E. F. 
Northrup gave an abstract and discus- 
sion of Mr. Addick’s paper on “The Elec- 
trical Conductivity of Commercial Cop- 
per.” Professor Joseph W. Richards, of 
Lehigh University, gave a very interest- 
ing and instructive address on “The 
Energy Absorbed in Electrolysis.” The 
discussion of the papers was interesting 
and spirited. It was participated in by 
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Messrs. Woodbridge, Blizard, Lyndon, 
Clauder, Hewitt, Richards, Northrup, 
Hodges and Sanville. After the discus- 
sion Messrs. W. L. Hodges and John Kelly 
showed the talking arc lamp. The experi- 
ment was very successful. A number of 
phonographic records were given out by 
the are, as well as the human voice. The 
phonograph was operated and the speak- 
ing was done in a room remote from that 
in which the lamp was exhibited. 


The American Association for the 
Advancement of Science. 

The annual meetings of the American 
Association for the Advancement of 
Science and of the American Physical 
Society will be held in St. Louis, Mo., in 
“Convocation Week,” from December 28, 
1903, to January 2, 1904. The opening 
session of Section B, physics, will be held 
on Monday, December 28, after the ad- 
journment of the general session—prob- 
ably about eleven o’clock a. M. At this 
time the section will organize, elect com- 
mittees and transact other suitable busi- 
ness. At four o’clock on the same day 
the retiring vice-president, Professor 
Ernest F. Nichols, will give an address 
on “The Infra-Red Spectrum.” 

The section will meet on the morning 
and afternoon of December 29, for the 
readings of papers. On Wednesday, De- 
cember 30, the annual business meeting 
of the American Physical Society will be 
held, and on this day the programme will 
consist of papers by members of the 
society. 

A regular session will be held on Thurs- 
day morning, while the afternoon will 
probably be devoted to a visit to the 
World’s Fair grounds. 

If the number of papers is sufficient, 
the sessions will continue through Friday 
and Saturday. 

All sessions for the reading of papers 
will be held in room 317 of the Central 
High School building. The vice-presiden- 
tial address on Monday will be given in 
room B2. 

Professor B. Rutherford, of McGill 
University, Montreal, Canada, will give a 
popular lecture on radium, the time and 
place to be announced later. 

The Southern Hotel has been selected 
as the general headquarters. Hotels for 
the headquarters of sections have not been 
announced. 

A rather long list of papers has -been 
submitted to both Section B and the 
American Physical Society, and an at- 
tractive and successful meeting seems 
assured. 

Mr. Dayton C. Miller, of the Case 
School of Applied Science, Cleveland, 
Ohio, is secretary of Section B, and Mr. 
Ernest Merritt, of Cornell University, 
Ithaca, N. Y., is the secretary of the 
American Physical Society. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 








A 30,000,000-Candle-Power Beacon. 30,000,000 candle-power. The electrical other mounted on top, all operated 
At the mouth of the river Elbe, in Ger- apparatus was constructed by the Elek- automatically and driven by means of 
many, there has recently been installed  tricitétts Actiengesellschaft, formerly electric motors. The carbons, which 
are fed by automatic mechanism, are 
placed in a horizontal position, as is 
usual with most large searchlights. The 
maximum current used is 100 amperes. 
The light flashes occur every five sec- 
onds and they remain in one position only 
a tenth of a second. The three lights, 
mounted 120 degrees apart on the lower 
revolving platform, have mirrors twenty- 
nine inches in diameter and utilize a di- 
rect current of twenty-four amperes each, 
this platform revolving at the rate of four 
revolutions per minute. 
Fig. 2 shows the lighthouse as it looks 
at night, and Fig. 3 shows the famous 
lighthouse at Heligoland, Germany. 


—_——____ a> o — 














The Wireless Railway Company. 

The Wireless Railway Company has 
been formed to exploit the Pullen patents 
on a surface-contact system of electric 
car propulsion. This system is in opera- 
tion on a branch track at Atlantic City, 











Fic. 1.—THE ARRANGEMENT OF PROJECTORS Fic. 2.—A Nicut PicruRE OF THE LIGHT- y ‘sited b | 
FOR THE BEACON AT HELIGOLAND, GERMANY. HOUSE AT HELIGOLAND, GERMANY. N. J., and has been visited by a number 
; : : Peer of interested investors and electric rail- 
at the Heligoland Lighthouse an electric Schiikert & Company, of Nuremberg, 
way people. 


searchlight, which is perhaps noteworthy Germany. 


because of its intensity. This searchlight The arrangement of the searchlight, as 7s a 3 ie eee Dr. 


Leon W. Pullen, and the object of his 
invention is to provide means adapted to 
both new and existing railways, for ° 
operating an electric car from a circuit 
which is completed only at points ad- 
jacent to the car as it travels over the 
working or supply conductor or contact 
blocks. By this method the supply con- 
ductor may be enclosed or protected be- 
neath the roadbed, and the contact block 
upon the surface put into electric circuit 
with the supply conductor only when and 
during the time the car is over the con- 
tact block. 

The roadbed is provided with a series 
of specially constructed tubular arma- 
tures, adapted to be energized by mag- 
nets upon the car, and by which they 
will close automatically for a period cor- 
responding to the time the car is over 
them. The car is provided with electric 
motors to propel it, and with magnets 

Fic. 3.—THE LIGHTHOUSE AT HELIGOLAND, GERMANY ton aan jeiathd the tubular armatures; and 

. By Pee er eat Ont is further provided with a long-travel con- 

was built and installed by the Siemens- canbe seen by reference to Fig. 1, is as tact shoe or collector, which makes con- 

Schiickert Werke, of Berlin, Germany, follows: there are three lower searchlights tact with the contact blocks along the 
and has an illuminating intensity of arranged 120 degrees apart, and an-_ track. 
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A New Lock Push Switch. 

The Hart & Hegeman Manufacturing 
Company, Hartford, Ct., is placing on the 
market a new form of push switch which 
is a departure in this apparatus. The 














Fic. 1.—A New Lock Puss Switcu. DETAILS 


OF OPERATION. 


accompanying illustrations show the as- 
sembly of the switch and also a diagram 
of the mechanism. 

This switch is intended to be operated 
only by a person having a key which will 





Fic. 3—Tue Lock Pusan Switcn, wita Face- 
PuaTE, ASSEMBLED. 


fit it. Its appearance, when fully as- 
sembled, is very much the same as that 
of an ordinary push switch. It is im- 
possible, however, to manipulate it unless 
the keys are in the possession of the 
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operator. When the switch is worked, 
the key must be inserted in the button, 
and this, engaging with a lug on an 
ingeniously constructed lever, performs 
the operation of the ordinary push-button. 

The switch is illustrated by the accom- 
panying Figs. 1, 2, 3, 4 and 5. 

The mechanism of this switch is some- 
what complicated, and a reference to the 
diagrams will be necessary to understand 
the operation. Fig. .1 is a plan view of 
a portion of the mechanism. This por- 
tion, as will be understood from the de- 





Fic. 2.—A New Lock Pusu Switcn. THE 


Switcu BLADE, 


scription, is not in normal position. Fig. 
2 is a view of the switch blade, bottom 
side up. In assembly, the switch blade 
would be turned over, the hole p, in Fig. 
2, fitting on the shaft p, in Fig. 1. The 
slide u, in Fig. 2, would engage with the 
pin v, in Fig. 1. 





Fig. 4.—Tse Lock Puss Switca, SHOWING 
DETAIL OF MECHANISM. 


Referring again to Fig. 1, the parts 


g G form a sort of toggle joint, the pin 
v working in the slot wu. All of these 
parts are fastened rigidly together, and 
are held in tension under the action of a 
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spiral spring s, which works on the shaft 
p. Both ends of this spring press on 
either side of the fingers w, projecting 
upward in Fig. 1, and ¢ projecting down- 
ward in Fig. 2, which work one inside the 
other, the motion of ¢ being limited by 
the slot s; and the motion of w by the 
stop r in the slot e. The lever g has a 
lip d projecting downward at one end. 
This lip rests against the guards m-~and 
n, which are turned up on the portion C, 
and slotted at a, b and c. 

When the key is inserted in one of the 
buttons, it is pressed against a stud k’, 
on the link 7’. This turns the part C to 
the right. The finger ¢ is stationary so 
long as the lip d is restrained from 
moving the guard n. The finger w 
moving with the part C puts the spring 
on the tension, the other end of the spring 
being held by ¢ When the part C is 
turned as far as it will go to the right, the 
lip d escapes at.the guard c, passing back 
of it and out at a; then resting against the 
guard m. As soon as the lip escapes the 
guard, the spring is released, and the 
blades D fly over, opening or closing the 
circuit, as the case may be, by passing 
into engagement or out of engagement 
with the switch jaws. These are shown 
in Fig. 5. The same cycle of operations 
is performed if it so happens that the 
key must be inserted in the other button. 

The switch blade D is made of one con- 
tinuous piece of brass, which is insulated 
from the mechanism by sheet mica. 

This apparatus is contained in 
a porcelain box, this box holding the 
switch jaws. The wires are brought up — 
outside of the porcelain, and ample as- 
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5 —THE PoRCELAIN 
Switcn Jaws, Lock PusH SwITcH. 


sembly room is made for contact. The 
switch is finished with a handsomely 
nickel-plated flush-plate, making a de- 
cidedly ingenious and efficient piece of 
apparatus. 
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The New “G.I.” Floor Outlet Box. 


In modern electrical construction work 
there is a growing tendency, year after 
year, to place electric light, telephone and 
bell wires in iron conduit, and the need 





iFic. 1.—FLoor OUTLET Box. 


of first-class floor outlet boxes has long 
been felt by engineers and architects who 
aim for high-grade work and endeavor to 
protect their clients against future trouble 
with broken circuits, interrupted service, 
or possible fires through poorly de- 
signed or faulty floor outlet boxes. 
Floor outlet boxes have often been 
the weakest points of a wiring in- 
stallation, being exposed to water and 
dirt when floors are swept or 
scrubbed, and, from the nature of 
their location, are subjected to hard 
usage. The engineers of the General 
Incandescent Are Light Company, 
it is said, were the first to design 
and patent a universal, interchange- 
able floor outlet box, which is at all 
times water-tight, whether in use or 
not. The company has still further 
improved its standard floor outlet 
box by having all parts stamped and 
drawn, thus ensuring a perfect fit, 
and reducing the weight. The manu- 
facturer states, that the General In- 
candescent outlet box has been ap- 
proved by the National Board of 
Fire Underwriters. The lower body 
of the outlet box is drawn from one- 
eighth-inch cold rolled steel of the 
best grade, in one piece. The collar 
is also made of the same material 
in one piece. The threaded portion 
is arranged to give an adjustment of 
one inch, so that the depth of the 
box may be lengthened from four 
inches to five, and remain perfectly 


level after once being set in position. The 
top plate is made of heavy brass and is 
fastened to the iron collar, a rubber gasket 
being placed between, which ensures a 
water-tight connection. This floor outlet 
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box is especially adaptable in construction 
work, for electric lights, electric fans, 
push-buttons or telephones located on 
tables, desks, counters or showcases, as 
will be observed by referring to Fig. 2. 
The manufacturer claims it has the fol- 
lowing features which will be appreciated 
by engineers and construction men: It is 
strong and substantial and will not sink 
in the floor when subjected to heavy 
weight. It is thoroughly dust and water- 
proof. It is adjustable with respect to 
floor level, saving wiremen’s time. Ad- 
justment can be made after floor is laid. 
It is accessible after being installed, the 
parts being held together by standard 
machine screws. It is not liable to injury 
for the reason that the flexible cord comes 
from the side of the outlet nozzle, where 
it can not be stepped on and the insula- 
tion crushed or injured. It is not nec- 
essary to detach cord when floors are 
swept or scrubbed. When not in use a 
brass plug can be screwed into floor-plate, 
making it water-tight and flush with the 
floor. If it is desired not to use un- 
sightly cords from nozzle at floor level, 
one-half inch plain iron conduit, or con- 
duit encased in polished brass tubing, can 
be screwed into the one-half inch gas 
pipe thread in the floor-plate and ex- 
tended to the under-side of desk, table, 


Fie. 2.—FLoor OvutTLetT Box PLacED BETWEEN 


DESsKs. 


counter or showcase. When placed be- 
tween two or more desks or tables, as 
shown in Fig. 2, a two, three or four- 
outlet cluster can be attached to the pipe 
extension and connected by two or more 
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flexible cords and Edison attachment 
plugs for operating electric fans or lights 
on two or more desks. 

The exposed portion of the box has a 
polished brass finish, and the steel body is 
heavily japanned inside and out. 





New Types of Voltage Regulators 
for Generators. 

Recently there have been placed on the 
market two new types of voltage regulat- 
ors which admirably suit the conditions 
for which they were designed. They are 
known to the public as type TD and type 
TA. Type TD regulators (Fig. 1) are 
designed for direct-current generators 
only, while type TA (Fig. 2); though 
primarily designed for use with alternat- 
ing-current generators, may, if provided 
with an exciter, be used on direct-current 
generators as well. 

These instruments operate on the prin- 
ciple of rapidly opening and closing a 
shunt circuit across the field rheostats, 
the rheostats having considerable resist- 
ance turned in to give the regulator a 
good margin to work on. The type TD 
regulators are arranged to open and close 
a shunt circuit across the generator field 
rheostat; type TA across the exciter field 
rheostat. it 

Direct-current regulators, type TD, 
consist of a main control magnet and 
relay. The relay is differentially wound, 
one of these windings being permanently 
connected to the circuit, while the other 
is opened and closed by the main con- 
tacts which are operated by the main 
control magnet. As the main contacts 
are opened and closed, they simultaneously 
open and close the relay contacts by means 
of the differential winding of the relay. 
These relay contacts open and close a 
shunt circuit across the generator field 
rheostat. To prevent injurious sparking 
at the relay contacts, condensers are con- 
nected in multiple across them. ‘This 
regulator will maintain constant voltage 
on one shunt-wound generator, or will 
maintain constant voltage on several 
compound-wound generators operating in 
parallel, regulating, however, only one at 
a time. Several generators can be ar- 
ranged to be controlled by one regulator, 
by means of the five-point rotary switch 
as shown in Fig. 1. The generator being 
regulated has a tendency to take the sud- 
den fluctuations of load, but it is quickly 
equalized between the several generators 
by means of the compound winding of 
the machines. With shunt-wound gen- 
erators it will be necessary to have a 
regulator for each generator to be regu- 
lated. These regulators are usually ar- 
ranged to maintain constant voltage at 
the bus-bars, but may be connected to 
pressure wires brought back from the 
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centre of distribution, thus maintaining 
constant voltage at the centre of distri- 


bution. g F 
Elementary connections of this regu- 


Type TA 


lator are shown in Fig. 3. 
regulators are designed to 
maintain a steady( but not 
a constant) exciter volt- 
age, and consists of the same 
direct-current control mag- 
net and relay as the type 
TD, with the addition of an 
alternating-current control 
magnet having a potential 
and an adjustable compen- 
sating winding. These two 
windings work in opposition 
to one another. This mag- 
net operates the lower main 
contact. The magnet core 
and lever are arranged by 
means of a counterweight 
to come to a balance at 
the correct voltage. Should 
the alternating voltage tend 
to vary for any cause, it 
would change the position 
of the lower main contact, 
which would cause the ex- 
citer voltage either to be 
raised or lowered, thus over- 
coming the disturbing fac- 
tor. Without the use of 
the compensating winding, 
the regulator will maintain 
a constant bus-bar voltage, 
and by the use of the adjust- 
able compensating winding 
and current transformer in the circuit to 
be regulated, the regulator will auto- 
matically compensate for line losses. The 
alternating voltage is automatically kept 
at its desired value by varying the exciter 








Fig. 1.—VoitTaGE REGULATOR FOR DiRECT-CURRENT 


ELECTRICAL REVIEW 


This regulator is independent of tempera- 
ture and frequency changes. Elementary 
connections are shown in Fig. 4. 

These regulators are switchboard in- 
struments in design and finish, and may 


GENERATOR. 


be placed on the front of a switchboard 
panel or be placed at either end of switch- 
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less of variations of speed and load. It 
naturally results in reduced attendance at 
the switchboard, increased output of sta- 
tion and reduced lamp renewals due to 
perfect regulation. 


These instruments 





Fie. 2.—VoLTacGE REGULATOR FOR EITHER ALTER- 


NATING OR DrRECT-CURRENT GENERATOR. 


are manufactured by the General Electric 
Company, Schenectady, N. Y. That they 
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Fie. 3.—ELEMENTARY CONNECTION OF REGULATOR. 


tre of distribution, it will require no 
further adjustment and the station volt- 
age will be increased or decreased with 
the load to automatically maintain the de- 
sired voltage at the centre of distribution. 


board on rigid iron brackets made for 
that purpose. 

The great value of these regulators 
will be recognized in their maintaining 
the desired potential on a system, regard- 





aterToa. 


Fie. 4.—ELEMENTARY CONNECTION FOR REGULATOR. 


have proven satisfactory is shown by the 
fact that there are now in service regu- 
lators controlling upward of 100,000 kilo- 
watts of generating apparatus and giving 
full satisfaction. ; 
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Automatic Block Signals for Elec- 
tric Railways. 

On Friday, December 18, the practical 
working of the automatic block signal 
system for electric railways, devised by 
Mr. S. M. Young, was shown at Roches- 
ter, N. Y., to a party of railway engi- 
neers, and representatives of the technical 
papers. 

The system has been installed on a 
section of the Rochester & Sodus Bay 
Electric Railway at Float Bridge, N. Y. 
The section of the road selected is about 
half a mile long, includes a steep grade, 
and is exposed to unfavorable conditions, 
the idea being to make as complete a test 
of the reliability of this system as possi- 
ble. The rails on this part of the road 
are frequently covered with snow, and 
mud and ice have to be contended with, 
but these, it is said, give no trouble. At 
the time of the demonstation, the track 
was filled in with snow. 

The apparatus worked perfectly during 
the demonstration, setting the semaphore 
at danger whenever the car entered the 
block, and setting it at clear immediately 
upon its leaving the block. The system 
is entirely automatic, the semaphore being 
set by the car as it enters and leaves each 
block. Arrangement is also made so that 
in case of a breakdown of the system at 
any point the semaphore will be held at 
danger until the fault is rectified. The 
system is extremely simple; it is inde- 
pendent of the number of cars on the 
block, holding the signal at danger until 
the last one has left, and it allows the 
full conductivity of both rails to be util- 
ized for the return circuit. Automatic 
block signals, as installed on steam rail- 
roads, require that the track shall be 
eut into sections, insulated from each 
other, each section representing a block. 
At the one end of each section a source 
of power is installed, connected to the 
two rails. At the other end, also con- 
nected across the rails, is a relay which, 
when there is no train on the block, holds 
the semaphore local operating circuit 
closed, and the semaphore stands at clear. 
The presence of a single pair of wheels on 
this section short-circuits the two raila, 
thereby throwing the relay out of action, 
and consequently opening the operating 
circuit and setting the signal at danger, 
where it remains as long as the two rails 
are connected by a train. 

A simple arrangement of this kind can 
not be used for an electric railway, unless 
the use of the track as the return circuit 
is abandoned. However, the system may 
be operative by leaving one rail continu- 


ELECTRICAL REVIEW 


ous and dividing the other into sections 
corresponding to the blocks. This, of 
course, prevents the insulated rail from 
being used as a part of the return cir- 
cuit, and may necessitate the use of cop- 
per in the return circuit to make good for 
the loss of the rail. 

In the Young system, both rails are 
utilized for the return circuit, each sec- 
tion being connected to the two adjacent 
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sections with a bond of high conductivity ; 
and at least one cross bond per section 
is installed, connecting the section rail 
to the continuous rail. Thus, due to the 
section bondg and cross bonds, there is a 
continuous path of low conductivity for 
the current taken by the cars, and the two 
rails are maintained at the same potential 
by the cross bonds. This, however, is the 
case only for the direct current returning 
from the cars, as the construction of the 
bond is such that an alternating difference 
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of potential may be maintained beneath 
them. 

Referring to the diagram, X and Y 
are the rails, X being divided into sec- 
tions corresponding to the blocks. IJ is 
the insulating joint, and B1 and B2, the 
bonds connected around the insulating 
joints and cross-connecting the two rails. 
L is a line wire supplied with an alter- 
nating current from a generator at the 
power-house, the continuous rail forming 
the other side of this circuit. At one end 
of each section a transformer is installed, 
the primary of this being connected be- 
tween the line L and the rail Y, and the 
secondary across the two rails. At the 
other end of each section a special type of 
relay R is placed, connected across the 
two rails. At this point is placed the 
semaphore and the. means for operating 
it. This apparatus may be of any type, 
provided it can be controlled electrically. 

Under normal conditions, when there 
is no car on the section 2, the relay R will 
be acted upon by an alternating potential 
from the secondary of the transformer T’. 
This, as seen in the diagram, closes the 
local circuit containing the batteries B, 
and thus holds the semaphore S at clear. 
As soon as a car enters the block 2 the 
rails are short-circuited by the wheels, 
the relay opens by gravity, and a counter- 
weight sets the semaphore to danger. As 
soon as the car leaves the section, the re- 
lay again closes the local circuit, showing 
a clear track. 

The operation of this system depends 
upon two special pieces of apparatus—the 
bonds and the relay. These bonds are 
merely high conductivity bonds containing 
a reactance. They thus offer no resist- 
ance to the flow of continuous current, 
but choke back the alternating signaling 
current. The frequency used in the dem- 
onstration was 100 cycles per second, the 
line being supplied from a 300-volt gen- 
erator. The power taken is very small; 
transformers step down the pressure to 
three volts across the rails, and but a 
quarter of a volt is necessary to operate 
the relay. This small voltage, however, 
must be supplied at a given frequency. As 
the power is small, a wire about No. 10 
is all that is necessary for the line L. 

A relay for this system must not only 
be operated surely by a low voltage of 
proper frequency existing between the two 
rails, but it must not respond to any other 
difference of potential, whether due to the 
direct. current flowing in the rails or to 
an accidental supply of alternating cur- 
rent of a different frequency. Thus, the 
rapid starting of a car on the block might 
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send a momentary impulse through the 
relay, but this should not affect it. In 
construction the relay is similar to a shunt 
motor, with a drum armature containing 
but one coil. The field is supplied from 
the primaries of the small transformers, 


| 









ee 


and the armature is connected across the 
rails. The armature is counterbalanced 
so as to hold the relay contact open, ex- 
cept when there is a current flowing 
through its field and another flowing 
through its armature, of the same fre- 
quency. Under this condition, a torque 
exists between the alternating field and 
the current in the armature coil. This 
closes the relay contact and sets the signal 
to clear. The field and armature cores 
are, of course, laminated. 

In signal engineering, for a system to 
be considered, it must meet rigid require- 
ments. Thus, the signal must. go to 
danger whenever any part of the appa- 
ratus breaks down, and must remain so 
until this condition is remedied. Ex- 
amining the Young system in detail, it 
will be seen that a break in either arma- 
ture or field circuit of the relay will set 


~ +: pea Se ee 
OPERATING MECHANISM, AUTOMATIC Bock SIGNAL SwITcH. 


ELECTRICAL REVIEW 


the signal to danger. A break in either 
rail would open the supply circuit, with 
the same result ; as will also a break in the 
alternating-current supply, due to a fault 
in the line or a breakdown of the trans- 
former. It is also necessary that a break- 
down of the insulating 
bond should hold the sig- 
nal to danger. To secure 
this condition, the sec- 
ondaries of the signal 
transformers ‘I and T’ 
are connected in opposite 
directions to alternate 
sections of the track. If, 
then, a joint breaks 
down, say at the station 
S, the relay will be held 
open by the transformer 
T, which is not only 
closer to the relay R than 
the transformer 'T’, but 
acts with the counter- 
weight against T’. Thus, 
it will be seen that the 
only apparatus required 
in this system, in addi- 
tion to any signaling de- 
vice which may be con- 
trolled electrically, is a 
* small alternating-current 
generator and a light line 

25 extending continuously 
r along the road to be pro- 
~\. tected; the small trans- 
\\ formers and the special 
relay, one of each being 
required for each block; 

and the special bonds, 

: each section requiring at 
S least two—one for a cross 
bond, and one for a bond 
around the insulating 
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the electric motor signal of the Pneumatic 
Signal Company, of Rochester, was used, 
though any electrically controlled system 
might have been employed. This company 
also controls the American rights for the 
Young system. This signal is operated by 
a small electric motor contained in a case 
attached to the semaphore pole, and power 
is supplied to the motor from a local stor- 
age battery, so as to be independent of 
the line current. This battery is of low 
voltage, so as to avoid objectionable spark- 
ing at the relay contacts. It is charged 
continuously by a small current drawn 
from the line through incandescent lamps 
used as resistance. Incandescent lamps 
not only furnish a cheap and convenient 
form of resistance, but they are made use 
of to give a position, as well as a color, 
signal at night. There are ten lamps 
mounted on the semaphore arm, five 
white and five red, the white being lighted 
when the signal stands at clear, and the 
red when it is at danger. 
atime 


A New Key Push-Button Switch. 


The accompanying illustration shows a 
new key push-button switch which is being 





placed on the market by the Marshall- 
Sanders Company, of Boston, Mass. This 
is made upon the well-known lines of the 
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joint. The system is applicable to alter- 
nating-current railways as the frequency 
of the power supply will differ from that 
of the signaling circuit and the relay will 
not respond to any current passing 
through its armature unless the frequency 
is the same as that of the signaling circuit. 

In the system as installed at Rochester, 


M-S push-button switch, but with the 
added feature of the key, which prevents 
the switch from being tampered with by 
unauthorized persons. These switches 
can be used in asylums, public halls, etc., 
where it is not. desirable to have them 
operated by any but the properly author- 
ized persons. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


TELEPHONES IN CUBA—The Senate at Havana, Cuba, has 
passed a bill granting a concession to the Compania Nacionale, an 
American concern, for the installation of long-distance telephones. 
There was some opposition to the granting of the concession on the 
ground that the company would come into competition with the gov- 
ernment telegraphs. 


INCANDESCENT LAMPS FOR THE LOUISIANA PURCHASE 
EXPOSITION—The contract for incandescent lamps for the Louisi- 
ana Purchase Exposition provides for 300,000 incandescent lamps. 
In the Palace of Education alone there will be installed 12,000 lamps. 
Mr. E. B. Ellicott is acting chief electrician and mechanical engi- 
neer. He is on leave of absence from his post as city electrician of 
Chicago, Ill., pending the return of Mr. Henry Rustin, chief electri- 
cian and mechanical engineer, who is now in the Adirondacks under- 
going treatment for his health. 


LAKE SUPERIOR COMPANY SALE—The assets of the Consoli- 
dated Lake Superior Company, which were pledged with Speyer & 
Company as collateral for a loan of $5,050,000, were sold at auction 
at noon December 15. The assets were bid in by Edward C. Hender- 
son, of Guthrie, Cravath & Henderson, representing Speyer & Com- 
pany. The price paid was $4,500,000. As soon as the list of securi- 
ties to be sold had been read notices were served by various inter- 
ested parties protesting against the sale. The Stanley Electric 
Manufacturing Company, of Pittsfield, Mass., served notice that it 
was the owner of the machinery in the electric lighting plant in the 
Michigan Lake Superior power-house. The notice stated that the 
machinery had been placed with the company, the Stanley Electric 
Manufacturing Company reserving all rights thereto until the pur- 
chase price should have been paid. The purchase price, $60,000, it 
was stated, has not been paid. 


PROGRESS ON CONNECTICUT POWER ENTERPRISE—The 
project of installing the equipment for transmitting electricity from 
the New Milford Power Company’s plant at Bulls Bridge on the 
Housatonic river, in Litchfield County, to Waterbury, New Britain 
and Cheshire to operate the traction and lighting properties of the 
Connecticut Railway and Lighting Company is being rapidly pushed. 
This is the biggest power enterprise ever undertaken in Connecticut. 
The distance from Bulls Bridge to Waterbury is over thirty miles, 
and to New Britain and Cheshire it is considerably greater. Six 
cables, each containing seven wires, will be used in transmitting the 
current. The cables form two lines of transmission wire, the poles 
paralleling each other at a distance of about twenty-five feet. The 
wires are of aluminum. Distribution power plants are being built 
at Waterbury, Cheshire and New Britain. It is expected that the 
new power system will be in partial operation early in the new year, 
but it will not be entirely ready until summer. The contract by 
which the New Milford company is to furnish power to the trolley 
combine is to run for a period of thirty years. 


TIME SIGNALS AROUND GLOBE—The United States Navai 
Observatory has announced the details of its scheme to send tele- 
graphic time signals throughout the world to mark the beginning of 
the new year. The signals were sent out last year for each of the 
four great standard time belts of the United States. This year it is 
proposed not only to secure a wide distribution of these new year 
signals throughout North and South America, by the cooperation of 
the telegraph and cable companies, but also to send one or more of 
the four series of signals around the world and back to the room in 
the Naval Observatory where they started. The signals will begin at 
11.55 p. M. and end at midnight, eastern time. The same series will 
be sent out an hour later, ending at midnight, central standard time; 
again an hour later, ending at 2 a. M., for midnight of mountain 
standard time, and again an hour after that, ending at 3 a. m., for 
midnight of Pacific coast standard time. During each of these four 
five-minute intervals the transmitting clock will send an electric 
impulse practically every second. On the world circuit the signals 
will go by land lines to Cape Canso, N. S., thence by cables to the 


Azores, Lisbon, Gibraltar, Malta, Alexandria and Port Said; by land 
to Suez, by cable to Aden and Bombay, by land to Madras, by cable 
to Penang, Singapore, Saigon, Hong Kong, Manila, Guam, Midway, 
Honolulu and San Francisco, and by land back to Washington. It is 
proposed to receive both the outgoing and incoming signals on the 
same chronograph at the Naval Observatory, and thus preserve a 
permanent graphic record of both on a single sheet of paper. It is 
suggested that, besides demonstrating the possibilities of practical 
astronomy and telegraphy, working together through internationa} 
cooperation, benefits will result from the general attention that it 
will direct to the advantages of the use of accurate standard time 
throughout the world. The messages also will carry a new year’s 
greeting to the world. 


TELEPHONE AND TELEGRAPH. 


HARRISBURG, PA.—A charter has been issued to the Montour 
Telephone Company. 


CHAMPAIGN, ILL.—The new farmers’ telephone line to Pick- 
ettsville is in operation. 


MOOSUP VALLEY, CT.—The telephone line will be extended 
from Coventry to Moosup Valley. 


PUTNAM, TEX.—C. V. Marten has bought the telephone ex- 
change of Putnam from W. A. McCreight. 


SCHENECTADY, N. Y.—The Hudson River Telephone Company 
has moved to its new building in this city. 


WARREN, OHIO—The Jefferson & Warren Telephone Company 
will establish a telephone exchange at Bristolville. 


CARBONDALE, PA.—The Northeastern Pennsylvania Telephone 
Company will build a line from Tirzah through Welsh Hill to South 
Gibson. 


SARASOTA, FLA.—The new telephone exchange is completed, 
and Sarasota is connected with Tampa, Bradentown, Palmetto and 
other towns. 


BUFFALO, N. Y.—The Commercial Telephone Company has been 
incorporated with a capital of $50,000, to do business in Erie and 
Cattaraugus counties. 


JOANNA, PA.—The Conestoga Valley Telephone Company in- 
tends to rebuild its line from Joanna to Morgantown, using heavier 
poles to carry the wires. 


ALBANY, N. Y.—The New York & Northern Telephone Company 
has petitioned the city for a franchise to construct and maintain 
telephone and telegraphic services. 


HOLLY BEACH, N. J.—The borough council has passed an ordi- 
nance granting the Eastern Telephone and Telegraph Company per- 
mission to string wires in the streets of this place. 


WILLIAMSPORT, PA.—The telephone line through the Nip- 
penose valley is now completed and in operation. It is a part of the 
system of the United Telephone and Telegraph Company. 


TOLEDO, OHIO—Under the new organization of the business of 
the Central Union Telephone Company in Ohio, the office of the 
general division superintendent will be at Columbus, and division 
offices will be established at Toledo, Chillicothe, Dayton and Akron. 


ONTARIO, CAL.—The Home Telephone Company has presented 
an application to the city trustees for a telephone franchise to run 
for fifty years. It is provided that after five years two per cent of 
the gross earnings of the company shall be paid to the city each 
year. 


WEBSTER CITY, IOWA—D. C. Chase, of this city, and a num- 
ber of other business men are organizing a stock company for the 
purpose of taking over the lines and franchise of the Stratford In- 
dependent Telephone Company, and putting in a second telephone 
system and exchange in this city. 
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OBITUARY NOTICES. 


HERBERT SPENCER, the famous author and philosopher, died 
on the morning of December 8, at his home in Brighton, England. 
Herbert Spencer was the son of a schoolmaster of Derby, England, 
and was born on April 27, 1820. At seventeen, after a private educa- 
tion, he took up railway engineering and followed this profession 
for eight or nine years. He was a prolific writer on philosophical 
subjects, and one of the leaders in thought and literature on the 


new subject of psychology. 


SIR FREDERICK BRAMWELL, F. R. S., died on Monday, 
November 30, 1903. He was born in London, England, on March 7, 
1818. When he was sixteen years of age he went as an apprentice 
to one of the old schools of mechanical engineering. After a varied 
experience he commenced practising on his own account as a civil 
engineer in 1853, and the following year became a member of the 
Institution of Mechanical Engineers. He was elected an associate 
of the Institution of Civil Engineers in 1856 and in 1862 attained 
full membership. In 1874 he was chosen president of the Institu- 
tion of Mechanical Engineers. As president of the Institution of 
Civil Engineers in 1884, he described in his address the chief fac- 
tors of past progress, and advocated the treatment of large steel 
forgings by hydraulic pressure instead of steam hammers. He 
was president of the mechanical science section of the British 
Association in 1872, and again in Montreal in 1884. He was elected 
president of the Association for the Bath, England, meeting in 
1888, when he delivered an address on the greatness of the work 
which the engineer creates out of minute beginnings. In 
1873 he was elected a fellow of the Royal Society. In 1881 he 
was appointed member of the Ordinance Committee. After serving 
on the council and as a member of the board of management he 
was (on the retirement of Sir William Bowman in 1885) made 
honorary secretary of the Royal Institution. On the foundation 
of the City and Guilds of London Institute he was appointed by 
the Goldsmith’s Company one of its representatives on the govern- 
ing body. A knighthood was conferred upon him in 1881, and a 
baronetcy in 1889. He received the honorary degree of D. C. L. from 
the universities of Oxford and Durham, and that of LL. D. from 
Cambridge and McGill. 


MR. THOMAS CYPRIAN FRENYEAR, sales manager of the new 
Canadian Westinghouse Company, died of typhoid fever at Fort 
William, Canada, on December 10. He was a man of exemplary life, 
unusual business judgment and ability, and was remarkable for the 
clearness and force of his ideas. As an electrical engineer he was 
a good adviser. His is the first death in nearly five years among the 
higher officials of the Westinghouse Electric Company. Mr. Fren- 
year was the son of the Rev. T.. C. Frenyear and was born on March 
16, 1865, at Middletown Spa, Vt. He began his business career before 
he was fifteen years old, in the office of the Boston Electric Com- 
pany, where an uncle, Mr. W. R. Nutting, was manager. While there 
he entered the Latin School, doing his studying at night. From there 
he entered Phillips Exeter Academy, paying his way by keeping a 
bookstore for students. He was graduated in 1885. He entered 
Harvard that autumn, but could not spare time from business to 
continue the course. He afterward entered the Boston University, 
but a business reverse put an end to his efforts to gain a collegiate 
degree. For several years after that he was in the employ of the 
Thomson-Houston and Brush Electric companies as a salesman, with 
his headquarters in Buffalo. From 1892 to 1895 he was superin- 
tendent of the Cayadutta Electric Railroad. In the fall of 1895 he 
entered the employ of the Westinghouse Electric and Manufacturing 
Company. He was connected with the sales office of that company 
until November 1, 1903, when he was placed in charge of the sales 
department of the new Canadian company, with headquarters in 
Toronto. He was married to Miss Emma L. Chase, of Exeter, on 
June 28, 1893. Mrs. Frenyear and three children survive him. Mr. 
Frenyear was a deacon and trustee of the Delaware Avenue Baptist 
Church, of Buffalo, and had been superintendent of the Sunday- 
school. In announcing the death to the officials of the Westinghouse 
company, Vice-President Taylor said: “The management desires to 
place on record its thorough appreciation of his able and loyal service 
and of the loss to the Westinghouse interests by the untimely re- 
moval of a young and zealous official, whose future seemed so full of 
promise.” 
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ELECTRICAL SECURITIES. 


Considerable strength was shown in the stock market develop- 
ments of last week, and several net advances were made in leading 
issues. This investment advance in prominent issues strengthens 
the hope that popular investment is again taking hold of the market. 
Notwithstanding the pessimistic rumors which emanate from the 
bear headquarters, there is apparent a firm undertone which bids fair 
to carry the stock market over the holidays and maintain the present 
increase in prices. The money market during the week was much 
easier, and the bank statement of Saturday was more favorable than 
has been known for some time. 

November exports amounted to $160,455,000, as against $125,- 
200,000 for November, 1902. The imports were $77,000,000, against 
$85,300,000 for last year. The excess of exports over imports was 
$83,300,000, as compared with an excess in November, 1902, of $39,- 
800,000. For the eleven months of the year, the exports amount to 
$1,284,000,000, against $1,212,000,000 for the same period last year. 
The imports were $917,000,000 this year, against $874,000,000 last 
year. The excess of exports over imports for the eleven months 
amounts to $392,000,000, against $337,000,000 last year for the same 
period. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 19. 


New York: Closing. 
BeGebiva Mane TrAMMt. . os. ncc ccs cccecs 50 
CAMO CN co cw cet ddécawerduvcecsads 188% 
CHET TO aac oo eos vicina veevewesunecc 165% 
Wings County  Bicctrie. .. .. cccccccccccces 178 
Manhattan Blevated............ccccccccee 1415 
Metropolitan Street Railway.............. 121% 
New York & New Jersey Telephone....... 147 
Westinghouse Manufacturing Company.... 185 


The regular quarterly dividend of 1%, per cent on the stock of 
the Metropolitan Street Railway Company will be paid January 15, 
1904. Books close December 24 and reopen January 16. 


Boston : Closing. 
American Telephone and Telegraph...... 126 
Edison Electric Illuminating............. 218 


Massachusetts Electric. .............ccees 75 
New England Telephone................. 
Western Telephone and Telegraph preferred 81 

The transfer books of the Boston Elevated Railway Company 
will be closed from December 23 until January 5, for the annual 
meeting. 

The directors of the American Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of 11% per cent and 
an extra of % per cent. The dividends are payable Janu- 
ary 15 to stockholders of record December 31. Transfer books close 
January 1 to January 15, both days inclusive. The company’s in- 
strument statement for the month ended November 20 shows gross 
output of 96,963, and 32,297 returned, leaving net output of 64,666, 
as compared. with 56,649 for 1902. Since December 20, 1902, the 
gross output has been 1,020,941, and the returned 441,013, the net 
output being 579,928, as against 573,740 for the preceding year. 
The total number now outstanding is 3,730,248. 

At the annual meeting of the Massachusetts Electric Companies 
the stockholders voted to accept the annual report as submitted. 
S. Endicott Peabody, Philip Dexter, Everett W. Burdett, Philip L. 
Saltonstall and E. Rollins Morse were reelected trustees for three 
years. 


Philadelphia : Closing 
Electrical Company of America.......... 8 
Electric Storage Battery common......... 54 
Electric Storage battery preferred........ 54 
Pee THNGGEENGs 6 oc vic ctcccccencnes 6 
RN OIE eC cc acasecdceeedckaceeas 451% 
United Gas Improvement................. 8436 


Electric Storage Battery directors have declared-a regular quar- 
terly dividend of 144 per cent on the capital stock, payable January 
2. Books close December 24 and reopen January 2. 


Chicago : Otosing 
Chicago Telephone.......... devcdedic cade 123 
COCR TERIOR EAB goo icine ttccccccecee 144% 
Metropolitan Elevated preferred.......... 54 
National Carbon common................ 17% 
National Carbon preferred................ 90 
Union Traction common. ........cccccecee 6 
Union Traction preferred............. peta ds ee 


It is stated that the local elevated railroads will show the largest 
percentage of increase this month of any month during the year. 
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PERSONAL MENTION. 


PROFESSOR LUDWIG BOLTZMANN has been elected honorary 
member of the Moscow Academy of Science, Moscow, Russia. 

MR. FRANK T. CRAVEN has resigned his position with the C. J. 
Field Conduit Company, to represent the American Conduit Com- 
pany, New York-city, N. Y. 


MR. ALFRED G. HEGGEM, who has been located as consulting 
engineer at Massillon, Ohio, has opened offices for the practice of his 
profession in the Bryant Building, Kansas City, Mo. 


MR. OLIVER N. EILER has resigned as superintendent of the 
municipal electric light and waterworks plants of Portland, Ind., to 
accept a position with the S. M. Smith Company, Noblesville, Ind. 

MR. H. I. MILLER has resigned his position as general manager 
of the Vandalia line to accept that of general manager of the Chicago, 
Rock Island & Pacific Railway Company, with offices at Chicago, III. 

MR. A. H. BABCOCK has resigned his position as electrical engi- 
neer of the North Shore Railroad Company, San Francisco, Cal., and 
hasbeen appointed electrical engineer of the Southern Pacific Com- 
pany. 

MR. CHARLES J. REED, Philadelphia, Pa., announces that, al- 
though he has already received assurances of renomination as 
secretary of the American Electrochemical Society, it will be im- 
possible for him to serve if elected. 

MR. FREDERICK SARGENT, of Chicago, IIl., has been retained 
as a consulting engineer by the commission in charge of the work 
of electrically equipping the suburban lines and terminals of the 
New York Central Railroad in New York city. 


MR. W. E. L. GAINE, general manager of the National Tele- 
phone Company, of London, and Mr. Frank Gill, chief engineer 
of the same company, will arrive in New York this week, and 
intend to visit the telephone interests of the United States. 


MR. EMIL O. LUNDIN, president of the Lundin Electric and 
Machine Company, Boston, Mass., was a visitor to New York city 
last week. Mr. Lunain announces a brisk trade in the specialties 
for which his house is well known in the electrical field. 


MR. RUSSELL HOWLAND, advertising expert, announces that 
he has moved to larger quarters at 120 Liberty street, from 150 
Nassau street. Mr. Howland is well known in the electrical field, 
and has a large clientele in this and allied engineering industries. 


MR. F. L. WAUKLYW has resigned as vice-president and general 
manager of the Montreal Street Railway Company and the Montreal 
Park & Island Railway Company, of Montreal, Quebec. It is reported 
that he will become vice-president of the Dominion Coal Company 
and also vice-president of the Mexican Light and Power Company. 


MR. GEORGE L. COLGATE, general eastern and export sales 
agent for the Kuhlman transformer, has the management of a 
project to utilize current from Niagara Falls, at Batavia, N. Y., for 
power and lighting purposes. A new street railway company will 
be one of the first purchasers of power, and it is expected that 
electric power will also be used to a considerable extent by business 
interests of the city. 


MR. BION J. ARNOLD, president of the American Institute of 
Electrical Engineers, has met with a serious setback in his plans 
for a demonstration of his experimental electric pneumatic single- 
phase railway system. On December 18 a fire in the engine house 
of the road at Lansing, Mich., destroyed the locomotive, cars and 
machine shop. The system had been completed and was to have 
undergone a private test the following morning, to be followed by a 
public demonstration on January 1. Mr. Arnold will immediately 
rebuild. 


MR. U. N. BETHELL, vice-president and general manager of the 
New York Telephone Company, has been elected vice-president and 
director of the Hudson River Telephone Company. Mr. Bethell is 
rapidly becoming known as the “Pooh-bah” of the telephone operat- 
ing field. In addition to the above, among other offices held by Mr. 


Bethell is that of president of the Chesapeake & Potomac Telephone. 


Company, president of the Bell Telephone Company, of Philadel- 
phia, and president of the Atlantic & Delaware Telephone and 
Telegraph Company. 

MR. WILLIAM BARCLAY PARSONS, chief engineer of the 
Board of Rapid Transit Commissioners of the City of New York, had 
his left arm fractured while riding on a hand car on December 14 in 
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the tunnel. He was sitting on a front seat rigged up in the car, and 
threw his arm over the back of the seat. The long-handled bar a 
which the car was being propelled caught the arm, breaking the bas 
below the elbow and dislocating the wrist. Mr. Parsons had a nar- 
row escape at the time Major Shaler was killed by a fall of rock in 
the tunnel. 

MR. LARUE VREDENBURGH, who will present at the twenty- 
seventh convention of the National Electric Light Association, to be 
held in Boston, a report on advertising methods for central stations 
has sent out a circular to members of the association, asking them 


_to give expressions of opinion as to the methods they have found 


most effective along this line; what their experience has been as to 
traceable results from such advertising as they have done, and re. 
questing them to forward him for use in his report samples of ad- 
vertising matter that, in their opinion, have been the best business 
bringers. Mr. Vredenburgh will also make a similar request of a 
large number of foreign central station companies, with a view of 
comparing methods in this country and abroad, as well as giving 
the association the benefit of any novel ideas that it would be well 
to adopt here. The report will have immense practical value for ail 
members wishing to extend their business. 


MR. ROBERT T. LOZIER, general manager of sales for the Bul- 
lock Electric Manufacturing Company, New York city, announces the 
following sales organization: Mr. A. F. Wolf, former assistant to 
the general manager of sales at Cincinnati, has been transferred to 
the New York office to act as assistant district manager of that office, 
Mr. E. W. Goldschmidt being the district manager at that point. 
Mr. W. L. Fairchild, late treasurer of the J. F. Kelly Engineering 
Company, is now located with the Bullock company and will operate 
from the New York office. Mr. Halbert P. Hill, formerly with the 
General Incandescent Arc Light Company and latterly general man- 
ager of sales of the Storey company, will take charge of the Bullock 
exhibit at the St. Louis Exposition, 1904. Mr. Walter B. Spellmire, 
late district manager of the Atlanta office, has accepted the vice- 
presidency of the A. W. Wyckoff company, with headquarters at 
Pittsburg, Pa.; the Wyckoff company taking the place of the Pitts- 
burg Engineering Company in representing Bullock interests in that 
section. Mr. G. C. Henry, formerly general manager of the Florida 
Electric Company, has been appointed district manager at Atlanta. 
These increases in the sales forces are brought about to meet the 
very largely increased demand there is for Bullock apparatus. 


MR. S. MARSH YOUNG, manager of the electric railway depart- 
ment of the Pneumatic Signal Company, New York, tendered a trip 
to Rochester, N. Y., to a party of prominent signal engineers and 
railway men on Friday, December 18. The party inspected the Young 
automatic block signal system, which has been installed on the 
Rochester & Sodus Bay road at Float Bridge. In the party were 
C. W. Hotchkiss, president of the Indian Harbor Railroad Company; 
Azel Ames, signal engineer, Boston & Albany Railroad; J. C. Irwin, 
New York Central & Hudson River Railroad; Charles A. Barnes, 
engineer, New York State Railroad Commissioner; Professor Fitz- 
hugh Townsend, Columbia University; D. F. Carver, chief engineer, 
Public Service Corporation; R. E. Danforth, general manager, 
Rochester Railway Company; J. M. Waldron, signal engineer, Inter- 
borough Rapid Transit Company; R. G. Siegel, signal engineer, 
Brooklyn Rapid Transit Company; J. N. Beckley, president, Charles 
Hansel, vice-president and general manager, John T. Cade, sales 
manager, F. L. Dodgson, chief engineer, and Arthur Dean, signai 
engineer, of the Pneumatic Signal Company. The party was enter- 
tained very hospitably, and was conveyed to and from the several 
points of inspection in a special car provided by Mr. Young. 


LEGAL NOTE. 


IMPORTANT DECISION INVOLVING TELEPHONE SWITCH- 
BOARDS—In the suit on the Scribner patents, Nos. 357,538 and 
552,729, and the Scribner and Warner patent, No. 488,033, covering 
long and short springs in spring jacks, a decision was handed down 
on December 22 in the United States Circuit Court, Northern Dis- 
trict of Ohio, by Judge Francis J. Wing, in favor of the North 
Electric Company. This suit was contested by the Western Electric 
Company. The opinion in full reads: ‘In this cause the bill is 
dismissed, and judgment for costs is awarded against the com- 
plainant.” Barton & Tanner were the attorneys for the complain- 
ant, and Lawrence for the defendant. An advérsé decision would 
have been a very severe blow to independent telephone interests. 
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ELECTRIC RAILWAYS. 


MARSHALLTOWN, IOWA—The Iowa City, Davenport & Mus- 
catine Interurban Railway Company is surveying a line from Daven- 
port to this city. 

NOBLESVILLE, IND.—The city council has granted Wallace B. 
Campbell, of Anderson, a franchise for fifty years to operate an 
interurban line through this city, connecting Anderson and Lebanon. 


WASHINGTON, PA.—The Washington & Canonsburg Railway 
Company will build a line across the country from Washington to 
Finleyville, and will commence work on the same within a period 
of three months. 


GREELEY, COL.—George J. Spear has been granted a fran- 
chise by the city council. It is to run for fifty years, and provides 
that at the end of thirty years the city shall receive $250 a year 
for each mile of trackage for the use of the streets. 


BENTON HARBOR, MICH.—It is reported that the right of way 
for the proposed line of the Kalamazoo & Lake Michigan Electric 
Railway between this place and Kalamazoo has been secured, and 
it is now expected to have the road in operation by July next. 


MEMPHIS, TENN.—An amendment to its articles of incorpora- 
tion has been filed by the Fort Smith Suburban, increasing its 
capital stock to $100,000. The promoters intend to extend the line 
so as to make connection with the St. Louis, Iron Mountain & South- 
ern Railroad. 


JOPLIN, MO.—The Southwest Missouri Electric Railway has 
purchased the Mineral Cities Electric Line, which is partially con- 
structed, between Joplin and Pittsburg, Kan. This will give the 
Southwest Missouri a through line from Carthage to Pittsburg, a 
distance of forty-five miles. 


BAY CITY, MICH.—Advices from Detroit state that traffic ar- 
rangements have been completed whereby the line now being built 
from Flint to Saginaw will run to Bay City over the tracks of the 
Bay City-Saginaw United Traction Company, through service to be 
given from Bay City to Flint. 


CHARLOTTESVILLE, VA.—The Charlottesville City & Suburban 
Street Railways Company’s holdings in the city and suburbs have 
been sold at public auction for $50,000 to the bondholders, repre- 
sented by a committee of three—R. H. Wood, C. J. Rixey and Lewis 
T. Nackel. The amount paid is equivalent to from $95,000 to 
$106,000. 


ASHTABULA, OHIO—An electric railway is projected from 
Warren, Ohio, to Jefferson, Ashtabula County, where it will connect 
with three Pennsylvania and Ohio lines for Ashtabula. It would 
pass through Cortland, Mecca, Greene, Colebrook, New Lyme and 
Lenox. At Kennelworth it would cross the Middlefield-Sharon divi- 
sion of the Cleveland & Eastern. 


WHEELING, W. VA.—The Wheeling & Elm Grove Railway 
Company has opened its line to West Alexander, a distance of 
eighteen miles. The company’s next step will be the extension of 
its lines on through to Claysville and later to Washington, Pa., 
when a connection with another interurban line will give this 
city through traction service to Pittsburg. 


READING, PA.—In order to increase the service from the Klap- 
perthal station of: the Metropolitan Electric Company, a heavy 
copper feed wire is being strung from this city. The distance is 
three and one-half miles, and the weight of the cable about 35,000 
pounds. When the work is completed the company expects to in- 
crease the service for railroad purposes about one-third. 


SAN JOSE, CAL.—Articles incorporating the Palo Alto & Subur- 
ban Railway Company have been filed in the county clerk’s office. 
It is capitalized at $100,000, its principal place of business is to be 
in Palo Alto, and its existence is placed at fifty years. The directors 
of the company are John F. Parkinson, G. F. Gray, K. H. List, 
W. P. Gray, L. N. Hobbs, G. S. Parkinson, W. E. Crossman. 


QUINCY, ILL.—The survey for the proposed electric line be- 
between Palmyra and Philadelphia. Very little of the line follows 
The entire distance is twenty-one and one-half miles—ten and one- 
quarter between Hannibal and Palmyra, and eleven and one-quarter 
between Palmyra and Philadelphia. Very little of the line follows 
the county roads, but cuts directly across the country, and in most 
cases the grade is very slight. 
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GOSHEN, IND.—Local capitalists have effected a temporary 
organization for the formation of a company to build an electric 
line from Goshen to Warsaw, to make a connecting link between 
the trunk lines of the Indiana Union Traction Company and the In- 
diana Railway Company. The officers are: president, F. E. C. 
Hawkes; vice-president, Haines Egbert; secretary, B. F. Deahl; 
treasurer, F. G. Hubbell. 

RICHMOND, IND.—The Wayne County commissioners have 
granted a franchise to the Columbus, Greensburg & Richmond 
Traction Company. The franchise is for the townships of Center, 
Abington, Washington and Wayne. The franchise only grants 
the right to cross the roads wherever necessary. The company 
has its own right of way. The franchise states that the line is to 
be built within two years. 


MINNEAPOLIS, MINN.—The Minnesota Power and Trolley 
Company has filed articles of incorporation with the secretary 
of state. The company is capitalized at $500,000, and it purposes, 
according to the articles of incorporation, to develop water powers 
and construct electric railways. The incorporators are Charles O. 
Straub, Joseph L. Kichli and Mathias Schuienberg, all of Minne- 
apolis, and Charles Swanson, of Fridley, Anoka County. 


CARLISLE, PA.—Preliminary to the construction of a trolley 
line from Harrisburg to this place, a charter has been granted by 
the State Department to the Camp Hill Turnpike Company, of 
Cumberland County. This company is to construct a turnpike 
from the Susquehanna at Bridgeport for a distance of three and 
one-half miles. The incorporators are L. A. Sweigard, of Atlantic 
City; John A. Cox, of Gettysburg, and S. J. Harris, of Carlisle. 

KOKOMO, IND.—The Kokomo, Marion & Western Traction 
Company has doubled its service between Kokomo and Greentown. 
Cars now run every half hour, instead of every hour. The company 
let a contract with a Philadelphia electrical house for the equipment 
of a new power station in Kokomo. The machinery will cost $250,- 
000, and the buildings and power plant complete will cost $400,000. 
Work on the line is progressing eastward, and cars will be running 
to Marion before many weeks. 


JOPLIN, MO.—Articles of incorporation have been filed for the 
Joplin, Neosho & Pierce City Interurban Railroad Company. The 
company’s offices will be in Neosho, and it intends to operate in the 
counties of Jasper, Newton, Barry and Lawrence, touching the 
towns of Joplin, Sarcoxie, Pierce City, Stotts City, Newtonia, Granby 
and Neosho. The capital is fixed at $50,000 and there are five 
directors, as follows: Charles Cunliff, William S. Brawner, John 
Kimpel, John Weathers and Benjamin Cunliff. 


FREDERICK, MD.—At the annual meeting of stockholders of 
the Myersville & Catoctin Electric Railway Company, held at Myers- 
ville, the following directors were elected: Christian W. Lynch, J. 
Clarence Lane, William Jennings, John M. Lane, W. C. Hepperle, 
H. H. Keedy, of Hagerstown, and Cyrus F. Flook, John C. Leather- 
man, Herman H. Routzahn and George D. Gover, of Myersville. 
The board organized by electing Christian W. Lynch, president; 
J. Clarence Lane, vice-president; John M. Lane, secretary, and 
William Jennings, treasurer. 


INDIANAPOLIS, IND.—The Dayton & Western Traction Com- 
pany, capitalized at $10,000, has been formed for the purpose of 
constructing a traction line from Richmond east to the Ohio state 
line, to connect with the Ohio portion of the company’s line. Henry 
C. Svarr and John F. Robbins, of Richmond, are the Indiana capi- 
talists interested in the scheme. The other incorporators are 
Valentine Winters, Howard Fravel, Frederick Funkhouser and 
Albert S. Weusthoff, all of Dayton, Ohio, and Richard W. Deaver, 
of West Alexandria, Ohio. The line will connect with the tracks 
of the Indianapolis & Eastern Traction Company in Richmond. 


PENN YAN, PA.—The amended incorporation papers of the Lake 
Keuka & East Side Electric Railroad Company recently filed with 
the county clerk show that the capital stock will be $130,000. The 
directors for the first year are: James T. Harris, Joseph C. Harris 
and Charles H. Hanscomb, of New York; Morris F. Sheppard, Wil- 
jiiam H. Fox and Charles H. Sisson, of Penn Yan; David H. Hoover, 
of Keuka Landing; Frederick Crosby, of Crosby’s Landing, and J. 
Monroe Shoemaker, of Elmira. The road will run from this village 
along the eastern shore of lake Keuka to Keuka Landing, twelve 
miles from Penn Yan, and eventually it will be extended to Ham- 
mondsport. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., will be 
glad to answer enquiries addressed to its transformer department, 
regarding “Salus” compound, the new insulation for Packard trans- 
formers. ' 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 80 describes the installation of chloride accumu- 
lators for the Ottawa Electric Railway Company. This bulletin will 
be sent upon request. 


MESSRS. BRAMWELL & HARRIS, 5 Great George street, West- 
minster, England, announce, in referring to the recent loss which 
the company sustained in the death of Sir Frederick Bramwell, that 
the business of Bramwell & Harris will be carried on as heretofore 
at the above address, and that the offices at Edinburgh and Cardiff 
will be continued and the name of the firm remain unchanged. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
an exceedingly lively interest in its push-button switches. The com- 
pany has important installations of these switches specified in nearly 
all of the large cities of the country, and by some of the most promi- 
nent architects and electrical engineers. The uniform plates and 
universal adaptation to all forms of conduit boxes are greatly appre- 
ciated by the contractors’ trade, as their work is thereby simplified. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, will be pleased to send its new price list “C,” applying to 
catalogue No. 14. This price list takes effect December 14, 1903, and 
supersedes all previous quotations. This list gives the quotations on 
every conceivable character of electrical apparatus. A new design 
of an electrical portable which this company is marketing is a lamp 
nineteen inches to top of shade, finished in combination brush brass 
and black. 


THE CARLETON-CHASH ELECTRIC COMPANY, New York 
city, is placing on the market a universal adjuster for suspended 
electric lamps, which is designated as the “Electrogrip.” This is a 
device for attaching to-the socket of an incandescent lamp, and is 
so constructed that it adjusts the lamp to any position desired. The 
device may be used with any size of cable, and is not only used as 
an adjuster, but also as a take-up, and, the manufacturer states, will 
not in any way wear the insulation off the cord. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has published a souvenir bulletin descriptive of magneto 
telephones. This is one of the handsomest pieces of telephone liter- 
ature which any company has had the good fortune to produce. 
The typography and illustrations are excellent, and the cover is 
artistic to a high degree. The information given in this bulletin 
is valuable and may be looked up with profit by not only the pros- 
pective exchange operator, but by the telephone engineer as well. 


THE ROTARY ENGINE COMPANY, 135 South Second street, 
Philadelphia, Pa., will be pleased to send its bulletin No. 1 to inter- 
ested parties. This describes and illustrates the direct-connected 
generating sets for power and lighting, running from 12% to 130 
kilowatts. This bulletin presents a concise description of the Warren 
rotary engine, the principles involved in which have been developed 
and tried through several years of study and a long series of prac- 
tical experiments. The manufacturer states that as a prime mover 
the Warren engine possesses every desired qualification and repre- 
sents an extreme of simplicity of construction and perfect mechan- 
ical action. 


THE MISSOURI-AMERICAN ELECTRIC COMPANY, St. Louis, 
Mo., reports a rapidly increasing business, for which it has extended 
the capacity of its plant. This is a new plant, and the building has 
a total floor space of about 20,000 square feet. The plant is equipped 
with a large number of labor-saving devices, some of which have 
been invented and patented by Mr. McDonnell, vice-president and 
general manager of the company. In addition to the manufacture 
of lamps, this company intends placing on the market very soon a 
new current controller, a new lighting device and a new sign flasher. 
Mr. A. W. W. Miller is president of the company and Mr. George P. 
McDonnell is vice-president and general manager. 


THE C. W. HUNT COMPANY,’ West New Brighton, N. Y., in a 
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handy booklet describes the general line of machinery which it 
manufactures. This company has had thirty years’ experience, and 
has one of the largest and best-equipped shops in America for this 
line of manufacture. The company designs and builds every article 
in its own works, and fully guarantees the material and workman- 
ship. Among the more important machines described in this book- 
let are steeple towers, parabolic boom towers, steam shovels, eleva- 
tors, overhead trolleys, coal tubs, automatic railways, cable railways 
steam and electric hoisting engines, blocks and sheaves, coal crack. 
ers, conveyors, coal screens and valves, industrial railways and 
electric locomotives. 


THE LAIDLAW-DUNN-GORDON COMPANY, 114 Liberty street, 
New York city, has recently issued bulletin L 509, describing a new 
line of air compressors. These compressors are fitted with Meyer 
steam valve gears, permitting of an adjustable cutoff. The air ends 
are arranged both with poppet inlet and outlet valves and with 
mechanically operated inlet and poppet outlet valves, the valves in 
either case being placed in the head of the cylinder, permitting the 
body to be effectively water-jacketed. The frames of these com- 
pressors are especially heavy. The capacities listed range from 463 
to 2,220 cubic feet of free air per minute, and the air pressure from 
80 to 100 pounds per square inch. This pamphlet will be sent upon 
request to those interested. 


THE DIELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., will be pleased to send its catalogue on insulating materials to 
any one interested in this subject. The aim of the Dielectric Manu- 
facturing Company has been to reach the closest practical approxi- 
mation to an ideal insulation, by a careful study and manipulation 
of the raw materials, supplemented by a careful study of the mechan- 
ical, chemical and electrical requirements of the different varts of 
electrical apparatus which require to be insulated from one another. 
“Dielectrol” is a black fluid of varnish consistency, and is intended 
for either dipping finished coils or for painting on coils as they are 
being wound. It dries in air, but the company recommends baking, 
for the double reason of driving out all moisture from the cotton 
covering and allowing the excess of material to drain off. The com- 
pany will be pleased to furnish samples of this material on request. 


ROSSITER, MacGOVERN & COMPANY, 17 Battery place, New 
York city, in their December bulletin, call attention to an extensive 
line of electrical and steam machinery. The apparatus described in 
this bulletin is guaranteed to be first-class in every particular, and 
the dealers state will be found to be most modern in type and of the 
best known manufacture. With few exceptions, this company is ina 
position to make immediate deliveries, and the material can be 
inspected at any of its factories, either in Jersey City, N. J., or in 
St. Louis, Mo. The machinery which this firm handles is invariably 
overhauled or thoroughly looked over and tested before shipment, 
so that the company has no hesitancy in giving the same guarantees 
as are furnished by the leading manufacturers. In addition to deai- 
ing in electrical and steam machinery, Rossiter, MacGovern & Com- 
pany maintain in both Jersey City and St. Louis extensive repair 
shops, where they are prepared to execute promptly any kind of 
electrical repair work. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., and Chicago, Ill., in bulletin No. 8 
describes its line of non-multiple central energy switchboards. In 
publishing this switchboard bulletin the company has endeavored to 
show illustrations and drawings of the various styles of cabinets 
which it manufactures for non-multiple central energy systems. 
Especial attention is called to the matter of equipment and ihe 
method of specifying this. In connection with the illustration of 
each switchboard a number of standard equipments are given and 
designated, as Standard Equipment “A,” “B,” etc. These cabinets 
and equipments are regularly carried in stock, and the orders for 
these are not subject to delay, whereas special equipments are sub- 
ject to more or less delay, depending upon the amount of work 
necessary to provide for the special orders. In addition to the 
strictly commercial descriptive matter, there is a lot of valuable 
information which has been compiled for the benefit of purchasers 
of this class of apparatus. This information will prove of great 
value to parties operating small magneto or generator-call systems, 
or who are thinking of equipping their plants with a central energy 
system. 














July 11, 1908 ELECTRICAL REVIEW 3 






WEATHER-PROOF WIRE 


IT WILL NOT CRACK WHEN COLD 
WT WILL NOT SOFTEN WHEN HOT 


- SAMPLES SENT ON REQUEST 
2 3 


: ORDERS FILLED FROM CHICAGO STOCK 
Crutral Clertric Company, 


GENERAL SALES ACENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 


D. & W. TYPE A 
TRANS RORNMBER CUT-OUT 


ALL LIVE METAL ENCASED IN PORCELAIN EQUIPPED WITH INDICATING FUSES 
Cheapest Cut-Out of this Type on the Market. Write for Circular No. 108 


D. & W. FUSE COMPANY, Providence, R. I. 


A. HALL BERRY, New York Representative, 92 William St. 



























OFFICES 
BOSTON NEW YORK PHILADELPHIA CHICAGO * $T. LOUIS SAN FRANCISCO 
Pettingell-Andrews Co. Western Electric Co. Western Electric Co. Central Electric Co. Western Electric Co. California Electrical Works 








ee 


Gould Storage Battery Cor, 
NEW YORK 


Storage Battery Installations 
for Railroad Regulating, Lighting, Power and 





Isolated Plants. . GOULD C, E-M-F BOOSTER SYSTEMS 
SALES OFFICES 
Boston, 89 State Street Chicago, Rookery Building New York, 25 West 33d Street 


Century Zlectric Company, San Francisco, Cal. Pittsburg Engineering Oompany, Pittsburg, Pa. 
WORKS: DEPEW; N. Y. 
TRADE MARK. 2 Butictins Furriished om Application _ 
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SHEET AND WIRE for all purposes and all shapes in any quantity 
Spectal rates for Pefining. and Reworking Platioum orar hin at ¢ 2 5 
Highest Prices Paid Sinn Pane i — 
CROSELMIRE & ACKOR 
Manufacturers and Importers of Platinum of all kinds 
Factory and Main Office, NEWARK, N. J., 42 Wainut St N.Y. OFFICE, 10 East 23d St Room 8 














THE HUBBELL vniversat Cary Spring Works 
FLAT SPIRAL 240 & 242 West 29th 51. 
ATTACHMENT PLUG exrension WTO GT ae 
BASE SCREWS IN — CAP SNAPS ON Csi te Manufacturers of 
Made for new and old code cord ble. rH H 
<<i—— vet Wire and Springs 
Practical, Convenient, Economical. 
Write for Prices and Descriptive Literature. ; m4 Machinery, Motors, 
Manufactured by all kinds of ~<a 
HARVEY HUBBELL Popes 2 2: : : 
Main Office and Factory 











New York BRIDCEPORT, CONN. Chicago 








Ce) ULANNAHNNNNNNNNURND 


Our Springs Are Well Known 
THE WALLACE BARNES CO, 222°5°%: 9orx. 


WRITE @. = 
8 


Continuous Rail Joint Co. 
of America. 





Eastern 


High Grade 
Wet and Dry 


Batteries 


Carbon Cylinders 
Brushes and Specialties 


EASTERN CARBON 
WORKS 


west BERGEN. | 7] Jersey City New Jersey 


P, MERSey city.N4: jill 


a 



















General Offices, 
Century Building, Newark, N. J. 























OVER FIFTEEN THOUSAND MILES IN USE. 














ELECTRIC IRONS 
r From 3 to 30 Ibs. 
SEND FOR CATALOGUE 
Manufactured by 


American Electrical Heater Co. 


Detroit, Mich., U. S. A. 





























ALL DIAMETERS I b i Nn 
HEAVY WALLS Uu pi 
HEATING IRONS FOR INSULATING FOR HIGH 


AND OTHER DEVICES PURPOSES VOLTAGE 
Highest Efficiency—Neatest Design Made s : ’ 
Best Construction—Greatest Durability al The > airpoint Cor p 


UNITED ELECTRIC HEATING CO. NEW BEDFORD, MASS. 


DETROIT, MICH., U.S A. 


MACNETIC SUSPENSION 


STANLEY RECORDING WATTMETERS. 


NO WEAR NO REVENUE LOST. 
NO FRICTION. ALL CURRENT USED RECORDED. 


Send for description and book full of good information 
“ABOUT METERS.” 


STANLEY INSTRUMENT CO., Creat Barrington, Mass., U.S.A. 
EUROPEAN OFFICE, 23 Boulevard des Italiens, Paris, France. 


FOR PACIFIC COAST—JNO. MARTIN & CO., San Francisco, Cal., Los Angeles, Cal., and Seattle, Wash. 

















FOR COLORADO, IDAHO, MONTANA, NEW MEXICO and WYOMING— 
THE HENDRIE & BOLTHOFF M‘F’G & SUPPLY CO., Denver, Col. 
FOR MEXICO—VICTOR M. BRASCHI & BRO., Mexico City 


SALES 
ACENTS 
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DIAMOND H 
PUSH SWITCHES 


are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 
flexible conduits. 





When you buy «Diamond H” Products you buy the best 
in Push Switches. 


Send for a Catalogue of Push Switches 
and Appurtenances . . 1. . «ss 


HART MFC. CO. 


HARTFORD, CONN. 

















COLUMBIA 
CARBONS for 
Enclosed Arc 
Lamps 

Once tried— 


Always used 























Scheeffer Integrating Watt-Meter 


TYPE E—For Alternating 


Current 


TYPE F—For Direct Current 


Circuits 


DUST AND BUG PROOF 
IMPROVED CONSTRUCTION 


Moving parts are extremely 


light, insuring a highly sen- 
sitive and accurate Meter 


WRITE FOR PRICES AND 
DESCRIPTIVE LITERATURE 


Alternating Current 


Diamond Meter Company, 


Direct"Current 


Peoria, Ill., U. S. A. 
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APPLE STORAGE BATTERIES 


embody the modern and best 
features in battery construction 





WE ALSO MANUFACTURE 


Battery Igniters 
Dynamo Igniters 
Magneto Igniters 


SEND FOR OUR CATALOGUE 
No. 10 









4-Volt Storage Battery 


DAYTON ELECTRICAL M’F’C CO. 
No. 3 St. Clair St. DAYTON, OHIO 














1S CONSTRUCTED IN ACCORDANCE WITH THE 
MOST ADVANCED IDEAS OF MODERN 
ELECTROCHEMISTRY #2228 @ 


WRITE FOR BULLETIN G 


Re AREER 
REUTERDAHL ELECTRICCO. PROVIDENCE FI. 


WESTERN OFFICE. 1504 MONADNOCK BLOCK. CHICAGO IEt. 
a a ea ee 
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NATIONAL 
Battery Co. 


BUFFALO, .. . N.Y. 


STORAGE BATTERIES 


AND 


RENEWALS 


FOR BATTERIES OF ANY MAKE 











OF WaN=10)) 


CONSUMERS 


LANCASTER, 
(OF-Taclolal- me) me: iim Gi alot.) 


O74 4 =10) eer er 
OHIO, U.S.A. 
and for all purposes. 


EDISON PRIMARY BATTERIES 


Formerly known as the Edison-Lalande. 


FOR GAS ENGINES, 
SLOT MACHINES, 
AUTOMOBILES, 
RAILROAD SIGNALS, 
CROSSING BELLS, 
SMALL MOTORS, 


CONSTANT CURRENI, 
|| NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 
| CELLS FoR 

I) | PORTABLE 
WORK. 
Full Description in 
Booklet No. 17. 





EDISON MANUFACTURING COMPANY. 


Factory, Orange, New aS 


New York Office, 83 Chambers Street. 


cago Oitice, 304 Wabash Avenue. 





FOSS OO OOOO OOOO SBOP S SSS SOOO OOS OSS OOS OOOO OOOH 


$SMITH TRAY PLATE STORAGE BATTERY SYSTEM! 


Accessibility for inspec- 
tion 

Compactness 

Protection from dirt 

READY RESPONSE 

TO ALL VARIA- 

TIONS OF LOAD 


POSS SSS SOS SSSS SSS SSO SOOO OOO 





Installation in the HOTEL CARLTON, BOSTON, MASS. 


Consisting of 574Trays jwith4a capacity of 800 ampere hours atJ14 volts. 


The TRAY system of 
the Smith Storage Bat- 
tery has many other 
advantages over the 
usual type. Write us 
for information. 


On account of increased business we have found it necessary to 
move into a larger factory and wish to announce that we are 


now located at 5 to JJ Frederick and 504-512 State Streets. 


SMITH STORAGE BATTERY CO., Binghamton, N. Y. 


LL LS EP OO OP SC SSSH DS OHSESSPSOSSCOSOSCSHESOESSSESOESHOOOOSE 


SSPSSSSCOESCESSSOESOSSPSOSSOSOOPOSCSO 
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MOTOR-SPEED REGULATORS 
WITH 
AUTOMATIC RELEASE 


ANY VOLTAGE 











ANY H. P. 


Che Cutler-Hammer If. Co. 
Milwaukee, Wis. 
















New York 
136 Liberty $t. 


Pittsburg 
319 Frick Bldg. 


Chicago 
1232 Monadnock Bldg. 





\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 


DIEHL EXHAUST FANS 





Entirely enclosed, excluding smoke, fumes, dust, etc. 
Easily accessible. High efficiency. Low heat limit. Hori- 
zontal or vertical. ALL SIZES. 
DIEHL MANUFACTURING COMPANY 
ELIZABETHPORT, N. J. 
BRANCHES: NEW YORK, BOSTON, PHILADELPHIA 


Our Type ‘“‘C” Motor was designed for ventilating uses. 


CVV VV VV VV VV VV VV VV EVV VV VV VS 
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FAN Motors 


ALL STYLES 
LARGE STOCK 














Western Electric Company 


Chicago — Saint Couis—Denver—KRansas City— Philadelphia—New York 


Yost Sockets 


‘are of the 


| Superior Sort 


GOOD TO LOOK UPON 
PURSE SWELLERS 
LONG LIFE FRIENDS 
(If you are in business to stay) 


If you have investigated we probably have your 
order—if you haven’t, why don’t you? It will pay 
you and maybe us also. 


The Yost Electric Manufacturing Company 


TOLEDO, OHIO, U. S. A. 
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HABIRSHAW 
WIRES 


were used throughout the 


STUDEBAKER BUILDING 


NEW YORK 


The Installation was done by 


HARRY ALEXANDER 


Electrical Engineer & Contractor 


25 West 33d Street, New York 


The India Rubber and Gutta 
Percha Insulating Co. 

















SALES OFFICE, . . 15 CORTLANDT ST., N. Y. 
OFFICE and FACTORY, . . . YONKERS, N. Y. 











Underground Transmission without 
Conduits or Lead Encased Cables. 








THE ONLY ABSOLUTELY PERFECT SYSTEM OF ELECTRICAL TRANSMISSION 
FOR ALL VOLTAGES UP TO 150,000. 


Perfect Safety. Low Cost. Permanence. No Expenditure for Maintenance. In Use 5 Years 
without a Cent for Repairs. 

Not Affected by Change of Temperature, or Climatic Conditions. 

We Will Execute Contracts of Any Dimensions. 

Telephone, Telegraph, Railway or Power. 

Write Us Before Concluding Your Plans. 








HUNGERFORD ELECTRIC & MANUFACTURING COMPANY 








Offices—25 BROAD STREET, NEW YORK Factories—BELLEVILLE, N. J. | 
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Extract from a mining company’s letter ordering a generator. 


“We will not put this machine into position if there is any shellac 


or varnish used in or on the windings. Use ARMALAC and use 





it by Farrington’s method. You can use oiled linen, if you want to, 
but if you do use it you must have a heavy coat of ARMALAC 
between the oiled linen and the wire to keep the linseed oil acids from 
attacking the wire and you must put on a heavy final coat of 


ARMALAC to exclude oxygen, mine gases and moisture.” 





Is there any reason that ordinary generator buyers shouldn’t 
have the same protection that a clever mining engineer demands 


for his clients? 








Address all inquiries ««INSULATION DEPT.” 


Massachusetts Chemical Co. 
170 Summer Street, BOSTON, MASS., U.S.A. 


Insulation Plant and Rubber Works, Walpele, Mass. 





Authorized Agencies carrying Stock of Genuine Goods: 


W.R. GARTON CO. ELECTRIC, RAILWAY & MFRS. SUPPLY CO. CONSUMERS’ RUBBER CO. 
118 Jackson Boulevard, CHICAGO, ILL. 68-72 First St., SAN FRANCISCO, CAL. 199 Bank St., CLEVELAND, O. 


CARTER & GILLESPIE BLECTRIC CO. J. H. ASHBY AMERICAN GENERAL TRADING CO. JAS. CLARK, Jr. & CO. 
40 North Broad St. Hennen Building 136 Liberty St. and 139 Cedar St. 315 West Main St. 
ATLANTA, GA. NBW ORLEANS, LA. NEW YORK LOUISVILLE, KY. 


FPF. J. DOWN PHILIPP MUHSAM PERSICANER & CO. VICTOR DOURIN 
Harpenden, Herts, ENGLAND Ak dri itrasse 11, BERLIN,GERMANY VIENNAand BUDAPEST 28 Ruedela Montagne, BRUSSELS 
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American Steel&WireCo, i 


Chicago New York Worcester Benver San Francisco 


BARE AND INSULATED 


ELECTRICAL WIRES 


a 


2 ee NS NS SS 








“covered WIRES # GABLES 


For Every Service 


= eee FLERE SETI SOOO 


OPPERIWIRE = 


NEW YORK CHICAGO 
3 PHILADELPHIA ELIZABETH,N.J. 


rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 


The Safety Insulated Wire & Cable Co. 


For Underground, Aerial and Subma- | 











HAZARD MANUFACTURING CO., "32" 114.116 LIBERTY ST., NEW YORK 
cavmamss” WIRES and CABLES. 











cae... ete Genta creme co's | Stanley s Patterson 


50 DEY STREET. 1201 MARQUETTE BUILDING. 











Edison Lamps CIucorporated) 
Manufacturers of 
General Electrical 
ye od 2d OM Me | ee ©) i Om RO) 5 Equipment Supplies 
AND PROTECTOR Ww 


93 Liberty Street, e a Rew York 
Uptown—329 Fourth Avenue—store 


ABIRSHAW 
WIRES AND CABLES 





Approved by the New York Board of Fire 
Underwriters, Feb. 20, 1901 








Montauk Fire Detecting Wire Co. 
100 Broadway, New York City 























Micabeston insucsrox for Commutators The India Rubber and Gutta-Percha Insulating Co. 
Imperial Varnish Cloth ixsuisron for Armatures SALES OFFICE, 15 CORTLANDT ST., NEW YORK 
SILLS-EDDY MICA COMPANY OFFICE AND FACTORY, [803/22 YONKERS, N. Y. 
CHICAGO NEW YORK 
H. N. FENNER, President J. F. BLAUVELT, Agent . RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturers of = 


MACHINERY FOR INSULATING ELECTRICAL WIRES 











Braiding, Taping, Winding. Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET, ~ - - ~ PROVIDENCE, an. 1. U. ao. 
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In the Electrical Field “trouble” and : 
“poor material” are synonymous terms, 
so that when Electricians complain of 
“trouble” with insulated wires and cables, 
it is a sure sign they are not using 


“OKONITE” 


the standard for rubber insulation which 
has no equal. 

Candee wires and potheads, Okonite 
and Manson Tapes are the very best to 
be obtained. 





Welvewvvelvb v's 


Prices and further information cheerfully furnished 


The Okonite Gompany, Ltd, 
: 





253 Broadway, New York 


Willard L. Candee 


H. Durant Cheever { Managers 
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DESIGN 


Contractors and Electricians owe their thanks for 
the convenience and economy in installation of the 


M-S Push Switch 


to the brainy designer who planned it. 
The M-S Push Switch almost 


PAYS FOR ITSELF 


in reducing cost of wiring. Then there is no brain 
worry over a confusing alphabet of plates. 


ONE PLATE 


and one M-S Switch is suitable for all conduit boxes. 
Your Orders Please 


MARSHALL-SANDERS CO. 
BOSTON, MASS. 





Push Button Switch 














Ju 




















ED ; 














July 11, 1903 


ELECTRICAL REVIEW 











ALTERNATING CURRENT 
SERIES ARC LAMPS.. 








Joints, and Split Keys. 


SHUNT or DIFFERENTIAL 


Greatest Simplicity 
Reliability of Operation 
Low Maintenance Cost 
Highest Economy 
Sensitiveness of Action 
Sensitive Electromagnetic Mechanism, doing away with Solenoids, Pivot 


Uniformity of Range. These Lamps 
START and RUN continuously at their normal voltage. 


























77] 


REGULATOR 


An M-shaped Iron Element 
and a movable coil, partly 
counterbalanced by a weight 
working over a knife edge. 


Coil wound in sections in- 
sures low temperature in 


running. 


7] 























































































REGULATOR 


Oil dashpots insure steadi- 
ness of operation, and 
enable circuits to be start- 
ed by simply closing knife 
switch line. 


When operating full circuit 
movement of regulator coil 
is very slight, requi.ing weak 
dashpot adjustment. 





a 























THE ADAMS-BAGNALL ELECTRIC CO. 


Doubleday-Hill Electric Co., Pittsburg, Pa. 
Electric Appliance Co., Chicago, Ill. 


Western Electrical Supply Co., St. Louis, Mo. 
H. C. Roberts Electric Supply Co., Phila., Pa. 


Pettingell-Andrews Co., Boston, Mass. 





CLEVELAND, OHIO 
@ AGENCIES 2 


Cia. Benbow-Dutton, S. A., City of Mexico, Mex. 
Geo. F. Rohn, Milwaukee, Wis. 

W. G. Nagel Electric Co., Toledo, Ohio. 

R. E. T. Pringle Co., Ltd., Montreal, Que. 


B-R Electric Co., Kansas City, Mo. 

B-R Electric Co., Atlanta, Ga. 

C. Robert Churchill, New Orleans, La. 
Post-Glover Electric Co., Cincinnati, Ohio 
Miller-Seldon Electric Co., Detroit, Mich. 
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"The How and Why of Electricity’ 


By CHARLES TRIPLER CHILD, Late Technical Editor 
of the Electrical Review 


PRICE $1.00, POSTAGE PREPAID 





CONTENTS 
CHAPTER 


Preface. 
I The Electric Current. 
II The Electric Battery. 
III The Effects of Electric Flow in the Cir- 
cuit—Heat and Chemical Action. 
IV The Effects of Electric Flow Outside 
the Circuit—Magnetism and Induc- 
tion—The Electrical Units. 
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Electric Currents. 
VIII Induction and Reactive Coils. 
IX The Telephone. 
X Telephone Accessories. 
XI The Mechanical Generaiion of Elec- 
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XII The Dynamo Machine. 
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XVIII Electrical Power Transmission. 
XIX The Incandescent Light. 
XX The Arc Light. 
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XXII Wireless Telegraphy. 
XXIII Radiation— X-Rays. 






‘The descriptions are helped out with cuts and dia 
grams that really explain. We know nothing that gives so 
much help on a difficult and complex matter in so short a 
space.”—New York Sun, December 27, 1902. 


“Is admirably adapted to instruct the non-technical 
reader who is interested in that subject. * * * Mr. Child 
enjoyed a high reputation for the clearness and _intelli- 
gibility of his writing, and the volume in question exhibits 
these qualities.”"— New York Tribune, December 26, 1902. 


‘*We can unhesitatingly recommend this book to all 
non-technical readers, who desire a simple and yet cor- 
rect account of the different features of modern electrical 
development.”—Street Railway Journal, New York, Jan- 





uary 10, 1903. 
‘* An excellent manual of the uses of electricity, and while not intended “The book is a handy one ; just what nine men in ten demand in order 
in any way as a text-book. the work is of much value to readers, both pro- to seize a the practical side of electricity.”.—San Francisco Chronicle, 
fessional and lay.’”-—National Electrical Contractor. Fe ry 7, 1903. 


“Mr. Child has left a good book ; one that we can wate f commend “In spite of the great mass of electrical literature already existing, it 
to the non-technical readers for whom it was written; they will not be led is one of the first good books of its kind. * * * It will find a large circle 
astray by platitudinous nonsense, but will receive solid, exact information, of readers on its evident merits.”—Hngineering News, New York, February 
if simply expressed.”— Western Electrician, Chicago, February, 21, 1903. 19, 1903. 
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FRE REET EMAL ME CE RARE SAR ERASER EET 


“Wherever you stick 
the lamp it lights.” 


‘¢Wherever you stick 
the lamp it lights.”’ 


fewywew eee errr es eyes 








The only System of Decorative 
Lighting approved by the National 
Board of Fire Underwriters. 


The only System of Decorative 
Lighting approved by the National 
Board of Fire Underwriters. 
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Elblight Company of America 


114 West Thirty-second Street, « New York 
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H.C.ROBERTS ELECTRIC SUPPLY CO. 
905 ARCH STREET 


PHILADELPHIA. 6-6-1903. 
New York & Ohio Co., 


Warren, Ohio. 


Gentlemen:- 
Mr. Stephenson, Supt. of the Laurel-Seaford Electric Light Co. 


advises us under date of May 30th they had a very peculiar accident with 
a transformer of your make. The transformer was struck by lightning, the 
cast iron cover and case were split and the porcelain and mica insulation 
broken into small pieces, but the coils were not damaged. 
They have since tested the coils out at the Power House and they 
have been found to be in good condition and they request that we have 
a@ new case forwarded them for the transformer. 
We advised them to return the transformer to you, a8 no doubt you 


would like to investigate same. It is a 1-1/2 K. W. #28312. 


DIC JM/ACc 





THE VACUUM 
our SALUS 



























TAKES THE MOISTURE AND AIR OUT OF THE TRANSFORMER COILS. 


COMPOUND IS THEN FORCED IN, FILLING EVERY CREVICE, AND 
MAINTAINS A HIGH PERMANENT INSULATION. IT WILL PAY YOU TO INVESTIGATE. 








TRANSFORMERS 


The Best Without Question 
Pe be ‘PEERLESS 





J THe PEERLESS ELECTRIC 00. 


REN, OHIO, U. 
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No. 651. A Double Petticoat, Glass Insulator 
fully protects the wire from grounds, $2 70 List 





No. 640. High Voltage Insulator, double 
AGRNANION G25 55000500 cneenle Price, $3.25 List 





WHEELER STREET FIXTURES 


ALL VOLTAGES ALL STYLES 


)) 
No. 660. 5-Light Fixture complete, including D E F L FE C T O re ©. Paint Enamel on Steel. 
BDMGIR «56s sctcescssascaianeeeneese $4.40 List Paint Enamel on Zinc. 


Genuine Porcelain Enamel Deflectors on Steel, also Headlights. 
Write for net prices. 


WHEELER REFLECTOR COMPANY 


saunas: Sie 156 PEARL STREET, BOSTON, MASS. 

















No. 652. 15-inch Hood and 







































































ADVERTISERS 


desiring to reach the electrical contracting trade should use 


The National Electrical Contractor 


a monthly publication issued by the National Electrical 


Contractors’ Association. 


For rates and space address. 


THE NATIONAL ELECTRICAL CONTRACTOR 


44 Whitesboro Street 
UTICA, N. Y. ~_ 
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The Standard Fans 


THE STORY IN BRIEF 








12-inch Desk 
Pan Motor 





Sty.Le ‘‘A”—Four 25-inch blades, 20 degrees 
angle, 200 r. p. m., 95 watts at full speed. 
Finished in three styles. 

Styte ‘“‘B’—Four 25-inch blades, 20 degrees 
angle, 200 r. p. m., 110 watts at full speed. 
Finished in three styles. 

500 V. Specrat—Four 25-inch blades, 20 de- 
grees angle, 200r. p. m., 0.2 amp., finished in 
black enamel with gold lines, and lacquered 
| brass trimmings. 

12-INcH Desk or BrackET—1,800 r. p. m., 
40 watts at full speed. 

16-IncH DEsK oR BrAcKET—1,500 r. p. m., 
70 watts at full speed. 

; Desk and Bracket Fans are adjustable in all 
“3 directions, and finished in black enamel with 
j gold lines and lacquered brass trimmings. 








Circulars Upon Request 


The Robbins & Myers Co. 

















Main van, Springfield, Ohio _ Ori. 170 Broadway 
és » SYSTEM OF ELECTRIC LIGHTS AND FANS 
; FOR ALL KINDS OF PASSENCER CARS es 

THE ete ee ee al eee ee 
Consolidated Railway Electric Lighting & Equipment Co. 
WESTERN OFFICES: 83 WEST JACKSON BOULEVARD, CHICAGO. GENERAL OFFICES: 100 BROADWAY, NEW YORK. 














NEW 


7 ADWAY c E’ T M. 4. BLAKE MICHAEL BLAKE 
Gas 7™ Connectors and Terminals. | {EWOLOSED ARG LAMPS 


M.J. & M. BLAKE 


2 YORK Special Connectors for HARD-DRAWN For All Circuits 
WIRE, all sizes. FUSED WIRE, IRON ano STEEL SCRAP 
Electric SFOGRD Lvs aa as THE OSBORN-MORGAN 60.) |‘ 72 TenrH avenue 
. 16TH STREET 
Elevators 13 enn eek J. Cleveland, Ohio Telephone Connection NEW YORK 


























. G.L. G.h Ga et. Ge eee Gt. G.l. Gk Gat. GG. GL Gl. GG. G. G4. G.l. Gl. Ga wae 


PARAGON 


G.I. Co’s pe FANS 


INIMUM COST OF CURRENT A CHEAP 
IS 
THE DEAREST 
| 


FAN @& 


Z 
Mm 
2 
2 
‘4 
I 


OD HRHHHHDD 


DESK 


NO fh 
AXIMUM VOLUME OF AIR 
met te | PARAGON FAN AND MOTOR CO. 
‘General lacandescent Are Light Co. S7SGTS First Ave. Now Vorkaem 
NEW YORK, N. Y. ae: OFFICES IN EVERY LARGE CITY OF THE U. S. 


| G.I. 


. G.l. GtoGsh Gil. Go G.t.G.l. Gk Gl Gul. Gib .G.l a. G.t. See. Gl, 
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Peerless Alternating Current 
DESK AND BRACKET FANS 








THE PRICE IS RICHT. WRITE US 


Will not run hot and have THREE DISTINCT 
running speeds, something that no other 
alternating current fan has. It’s practically 
noiseless and will throw more breeze with 
less current than any fan in the market 








WESTERN ELECTRICAL SUPPLY CO, 








ST. LOUIS, U. S. A. 








CET OUR NEW CENERAL SUPPLY CATALOCUE No. 50 JUST PUBLISHED 





AP FEW 


CUAL 





THE LAST REVISED EDITION 


A 


DICTIONARY 
Of Electrical Words 


Terms | and Phrases 





By EDWIN J. HOUSTON, A.M., Ph.D. (Prince: 
ton), Emeritus Professor of Natural Philosophy and Physica! 
Geography in the Central High School of Philadelphia ; Pro- 
fessor of Physics in the Franklin Institute of Pennsylvania ; 
Electrician of the International Electrical Exhibition, etc., etc. 


Fourth Edition. Greatly Enlarged, with Over 6,006 Addi. 
tional Words and Definitions Over the Thiid Edition. Two 
Volumes, 500 Pages Each. Bound in Half-Leather. 


The regular price of this work is $12.00, but we will be 
pleased to supply a limited number of copies at $6.00 per 
set of two volumes, expressage prepaid. 











a SALE BY ALL JOBBERS 








oO© 








| . Electrical Review Pub. Co. 


| P.O. Box 339 13-21 Park Row, NEW YORK 
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CET A COPY OF 
Wesco’s New General Supply 
Catalog No. 50 








| It illustrates the most complete ‘ 
| | BOS and best assorted line of supplies 

3 Delia | and construction material ever 
listed. 


LARCEST STOCK IN THE JU. S. 








| = Western Electrical Supply Go. 


St. Louis, U.S. A. 


















Tuerk Diehl Fan Motors 
Alternating-Current 

















ane Desk 9, 12, 
Ceiling Fans Bracket and 16 
T ‘ inches 
The initial cost of an electric fan seldom, if ruqnion 
ever, represents the most 
4 economical for you to pur- 
€: F chase. The question to oa a 
‘ consider is, What fan will 
give me the best service 
at the lowest cost of maintenance and current consumption? We 
claim these twa most: important features for the Tuerk Alternating- 
Current Ceiling Fan, and we believe the following specifications 10, 220 In Stock 
substantiate our claim. 
SPECIFICATIONS : and 500 Quick 
Made with two and four blades ; with and without electro- volts Ship- 
lier attachment ; BLADES 60 INCHES SPREAD, 8 INCHES he Sw ments 
WIDE ; SPEED 175 R. P. M.; CURRENT CONSUMED 100 as 
WATTS ; Voltages 50 to 220 and Cycles 40 to 140. 
The Tuerk fan is neat and attractive in appearance, and we guar- 
antce every motor to be free from electrical and mechanical defects. DIEHL FANS Always Give Satisfaction. Why Not Buy Good 
You can make no mistake in ordering the Tuerk fan. Write Fans? Prices Are Right. The Coleman Deflector Is a Winner. 


for catalogue and prices. Write Us To-day for Descriptive Catalogue. 


EUNTER FAN & MOTOR CO. | | Diehl Manufacturing Co. 


FULTON, Ne. Yeo Ue S&S Ae 
Gcseral and Export Agents: E. B. Latham & Co., 39 Vesey St., New York, U. S. A. ELIZABETHPORT, N. J. 


Western Agents: Western Electric Co., Chicago, Ill.; Western Electric Co., 810 
Spruce Street, St. Louls. Mo. BRANCHES: NEW YORK, BOSTON, PHILADELPHIA 
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The Sprague-General 
Electric System 


oF MULTIPLE UNIT CONTROL FoR 


ELECTRIC TRAINS 


Has been adopted exclusively by the New York Underground Railway (Interborough Rapid 
Transit Company) after exhaustive and impartial tests on account of its 


I. Safety to passengers and employees 4. Economy of power 


2. Reliability of Service 
3. Comfort to passengers 


5. Low cost of maintenance 
6. Simplicity 


The following Electric Railway Companies are operating or have ordered the Type M 
Control Equipments : 


Manhattan Ry. Co., New York City. 

Aurora, Elgin & Chicago Ry., Chicago, III. 

Houghton County Ry. Co., Houghton, Mich. 

Boston & Maine Ry. Co. (Concord & Manchester Div.) 
Chicago, Burlington & Quincy Ry. (Deadwood & L. C. Div.) 
Canton & Akron Ry., Canton, Ohio. 


Colambus, Buckeye Lake & Newark Ry., Columbus, O. 
Columbus, London & Springfield Ry., Columbus, Ohio. 


Columbus, Delaware & Marion Ry., Columbus, Ohio. 
Detroit & Chicago Ry., Detroit, Mich. 

Denver & Northwestern Ry., Denver, Col. ' 
International Ry., Buffalo, N. Y. 

Central London Ry., London, England. 

Great Northern & City Ry., London, — 
Chemen de Fer de L’Ouest, France. 
Mediterranean Ry. Co. (Gallarate Div.) 

Lake Shore Elegetric-€o., Toledo, Ohio. 
Northwestern Elevated Ry., Chicago, III. 

Seattle & Tacoma Interurban Ry., Seattle, Wash. 


Fonda, Johnstown & Gloversville Ry., Gloversville, N.Y. 


Schenectady Ry. Co., Schenectady, N. Y. 

Athens & Piraeus Ry., Greece. 

Prussian Government Ry. (Anhalt Suburban Div.) 
Interborough Rapid Transit Co., New York, N. Y. 
Boston & Worcester Electric Ry., Worcester, Mass. 
Milwaukee Electric Ry. Co., Milwaukee, Wis. 
Baltimore & Ohio R. R. Co., Baltimore, Md. 
South Side Elevated Ry. Co., Chicago, Ill. 
Boston Elevated Co., Boston, Mass. 

Wilkesbarre & Hazelton Ry., Wilkesbarre, Pa. 
Northeastern Ry., England. 

Chemen de Fer de Paris-Orleans, Paris. 

Kobu Ry., Kobu, Japan. 

Brooklyn Rapid Transit Co., Brooklyn, N. Y. 
New Albany Ry., New Albany, Ind. 

Dayton, Lebanon & Cincinnati Ry., Dayton, Ohio. 
Indianapolis & Northwestern Ry., Indiana. 
Oakland Transit (Consolidated), Oakland, Cal. 
Rochester & Eastern Ry., Rochester, N. Y. 

North Shore Ry., San Salito, Cal. 


This makes a total of forty roads with 2,243 equipments up to [lay 1, 1903. 





GENERAL OFFICE, = - 


New York Office, 44 Broad Street 


- SCHENECTADY, N. Y. 


SALES OFFICES IN ALL LARGE CITIES 
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Oa 
f you don't ‘oat Where te get it- 


“Look it uo in the Green Book”. 
Becte — Ewing Wenkle Electric Co., Saint Yous. 










































AUTOMOBILE CABLE 


For carrying high tension currents without leakage 
Extremely flexible. Especially adapted to spark coil work 


Spark Coils Sparking Plugs 
Batteries 


For other specialties see previous announcements 


Kinsman Electric and Railway 
91 Liberty St. 


Supply Co. new vor 








TRADE MARK 
The name 


‘*KINSMAN ”’. 
and this trade 
mark signify 
‘“sHighest 
Quality” 
























Duncan Integrating Wattmeter 





FOR DIRECT-CURRENT LIGHTING 
AND POWER SERVICE 


The Most Accurate and Up-To-Date Meter upon the Market 
DUST PROOF NO CONSTANTS SENSITIVE GOOD MAGNETS 


Send for Descriptive Bulletin 





Duncan Electric Manufacturing Co. 


EASTERN AND SOUTHEASTERN AGENTS 


Electrical Material Co., Baltimore, Md. L a f a Y e t t e, I n d i ana 


S C | E N C E A BST RA CTS ELECTRICAL "ENGINEERING 


PUBLISHED Mont aiuy 


Issued under the direction of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 














In two sections: 1. Physics; 2. Electrical Engineering. Subscription, Parts, I. or 
II., 18/-, post free, each. Both parts, 30/-, post free. Specimen single part, 1/6. 
Both parts, 2/6. 

Guaranteed circulation, over 5,000 copies monthly. 





ADVERTISEMENT RATES ON APPLICATION 
Address the Publishers 


FEILDEN PUBLISHING CO., LTD., - 104 High Holborn, London, W. C. 
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DIRECT CURRENT 
MOTOR TYPE METER 





Most Permanent No Current Losses 
Most Accurate No Commutator 
Most Reliable No Brushes 
Most Simple No Jewel 


Runs on very small fraction of 1 per cent of rated capacity. Absolutely cannot run 
on the pressure. Write and learn many other advantages. 


joe 5}e NM anfe 


ELECTRICAL AND MECHANICAL SPECIALTIES 
94 E. CHICAGO AVE., CHICAGO, U.S. A 











Voltmeters, Ammeters, 















































‘6 
and Volt-Ammeters ... The Name “Bunneil” 
a For General Measurements, Is a Guarantee of Best Quality 
ACCURATE, Primery Batteries, 
RELIABLE. Circuits, Etc. 
L. M. PICNOLET, We Manufacture and Deal in a F a 
ManiseterTROTHERAPEUTIO APPARATOS. Telegraph, Telephone and other 
itn mitts ain Aaa Electrical Apparatus and Supplies 
‘ / Get Your Name onour Mailing List for New Catalogue 
ELECTRICAL APPARATUS i a oe 
Hehe alan Eas Amerie ant Chatags J. H. Bunnell 6 Co. New york 
ton Expositions 
MONARCH FIRE APPLIANCE COMPANY 
247-249 Pearl St., NEW YORK city 














{ WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 
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JEWELL INSTRUMENTS 


For Direct Current only, are used by discriminating engineers 

















girl POLARITY INDICATOR 


The portable instruments made by us are 
equally as accurate as our special laboratory 
meters, but are smaller in size. Each in- 
strument is provided witha neat he ard- w ood 
carrying Case. 


Jewell Electrical instrament Company 


6 1-63 Union Park Court, cor. Carroll Ave., Chicago, Ill.,U.S A. 


The newest and best Indicator made for Battery or Dynamo Current 
Price 75 cents each 
Catalogue No. 16 (just out) describes it and hundreds of other novelties 
Mailed on application 


MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 32 Cortlandt Street CHICAGO, 186-188 Fifth Avenue 





Portable 
Instrument 





























OOO DOOODOOOOOOOOOOOOODOOOQOOOOOOD 


IVY 





© 


SOME THINGS 


WILL NOT STAND CRITICAL INSPECTION 


but we invite your most careful inspection of our 
type M Transformers as to material, workmanship, 
efficiency, temperature rise, and regulation on in- 
ductive or non-inductive loads and two or three- 
wire distribution. 








Let us quote on your requirements. 


WACNER ELECTRIC MFC. CO. 
~ ST. LOUIS, MO., U. S. A. 
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When ordering Flexible Conduit 


be sure and specify 


CIRCULAR LOOM’ 


A thoroughly FLEXIBLE CONDUIT for interior wiring 
Approved by all Boards of Fire Underwriters in the 





United States. Endorsed and used by architects, 


electrical engineers and contractors 


American Gircular Loom Go, 


CHELSEA, MASS. 


SAN FRANCISCO : : : JOHN R. COLE, 33 Second Street 
NEW YORK ; ££ & R. B. COREY, 26 Cortlandt Street 
CHICAGO: : THOS. CG. GRIER, 128 W. Jackson Boulevard 
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Consistency, Chou Art a Jewel 























coe esteemed publishing company in New York City, owning two 
papers in the electrical field, gives the exact circulation of 
one publication to the American Newspaper Directory, but appar- 
ently does not deem it wise to give any circulation figures whatever 
respecting its other publication. 

A few years ago, this same esteemed weekly contemporary was 
not so secretive, but gave its circulation with figures in detail. 

Can it be possible that it has been losing its readers during 
the last few years? 

Also, if circulation figures are good for one electrical publication, 
a monthly, why are they not good for the other, a weekly, electrical 
publication ? 

Our contemporary evidences great perturbation of mind, in a 
recent unhappy attack, which might have been avoided if it 
had given its circulation figures this time, when requested by the 
American Newspaper Directory, as it did when requested a few 
years ago. 

Furthermore, why will advertisers ask pertinent and disturbing 
questions of our esteemed contemporary respecting this apparent 


Cela Va Sans Dire! 























“THE ELECTRICAL REVIEW is the oldest publication in the electrical field, and 
covers all sides of the industry.”—Printers’ Ink, June 24, 1903. 

The American Newspaper Directory, in its 1903 edition, gives THE HLECTRICAL 
REVIEW a proven circulation of over 2,000 greater than that of any other weekly electrical 
publication. The Gold Mark is given, also, to THH HLECTRICAL REVIEW for the highest 
quality of circulation. No other electrical weekly receives this distinction. The American 
Newspaper Directory is thirty-five years old and is considered the leading authority in its field. 






































July 11, 1903 ELECTRICAL REVIEW 

















The new Hanover Bank Building occupies the center of the picture. There are also shown the New York Stock Exchange, the 
Commercial Cable, Manhattan Life, Arthur, Gillender, American Surety, Equitable, and Western National Bank Buildings. 

Comparing these towering structures with the old Sub-Treasury, seen in the foreground, a striking example is afforded of the 
transformation which Otis Elevators have effected in the appearance of the city. 


Otis Elevator Company 
New York Office = = = 17 Battery Place 











Copyright 1903, Ray D. Lillibridge, N. Y. 
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THE ALLEN 
SOLDERING STICK 


DID IT 
FOR ALL ELECTRICAL WORK 


Makes Solder Flow 
On Any Metal 


‘OFFICIALLY APPROVED BY UNDERWRITERS’ NATIONAL 
ELECTRICAL ASSOCIATION” 























LARCE STICK FREE FOR TRIAL 
ALSO ALLEN SOLDERING PASTE, SALTS 
AND COMMUTATOR LUBRICANT 


L. B. Allen Co., Incorporated 
1335 COLUMBIA AVENUE CHIGAGO, ILL. 


Look for our display at the Detroit Convention 





REVIEW 


HYL 


Vol. 43—No, 2 





SELF-FLASHING 
SICN LAMP... 


z= 


Never goes out 
but flashes up and 
down about nine 
times a minute 
from the baby fila- 
ment to the large 
filament, producing 
novel kaleidoscopic 
effects. 

Will fit any ordi- 
nary lamp socket, 

Practically 
weatherproof. 

Maximum e;e- 
catching quality 
with minimum 
first cost. 

Saving in current 
and long life wil! 
pay difference in 
cost between a 
Hylo sign lamp and 
the common lamp. 

Edison base. 
Voltage 100 to 125. 

Write for partic- 
ulars, price and 
guarantees. 


> 


THE PHELPS COMPANY 


29 Rowland Street, DETROIT, MICH. 




















We develop and manu- 
facture special designs of 
all types of insulators to 
meet all requirements for 
high voltage transmission. 
Correspondence Invited 
Brookfield Class Co., New York 



































THE 


ELECTRICAL 
=> REVIEW = 


IS THE ONLY WEEKLY ELECTRIC: 
AL JOURNAL IN NEW YORK 
REACHING THE “GOLD-MARK” 
IN THE CURRENT ISSUE OF THE 
AMERICAN NEWSPAPER DIRECTORY — 
THE HIGHEST AUTHORITY IN 
THE WORLD ON CIRCULATION 
RATING. BELOW IS WHAT THE 
PUBLISHER OF PRINTERS’ INK SAYS 
OF THIS DISTINCTION: 


“The gold marks (©©) of quality, however. are accorded for reasons 
beyond the contro! of the publisher, nor do they represent any favor 
on the part of the editor of the Directory. This symbol indicates that 
the paper bearing it has a peculiarly high standing with advertisers 
apart from its circulation, or as expressed by the editor of the Direc- 
tory that “advertisers value this paper more for the class and quality 
of its circulation than for the mere number of copies printed.” When 
this symbol (© ©) appears in the description of a periodical, therefore, 
it is really a distinction conferred by the advertising public.” 


a RO 
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p a n e | B O a r d Ss “The Nation’s Pleasure Ground and Sanitarium.” 
FUSES WITH AND WITHOUT SWITCHES 
FUSE 
SLATE FRAMES, DOOR LININGS, ETC. THE 
ADIRONDACK 
MOUNT AINS 
The lakes and streams in the Adirondack 








PURE LLORAS SAS AAPOR 


i. E. FRORUP & CO. 





Send for Complete Catalogues and Bulletins 


{i Types of Panel Boards, Switch Boards, Kniie Switches, Etc. 
ZIMDARS & HUNT 


52-54 Grove Street 127 Fifth Avenue 
NEW YORK 


Special Agents 


232 Greenwich St. 
New York 








Mountains are full of fish; the woods are inviting, 
the air is filled with health, and the nights are cool 
and restful. If you visit this region once, you will 
go there again. An answer to almost any question 
in regard to the Adirondacks will be found in No. 
20 of the ‘‘ Four-Track Series,” ‘The Adirondacks 


and How to Reach Them ;” issued by the 


NEW YORK CENTRAL 


A copy will be mailed free on receipt of a two-cent stamp, by 
George H. Daniels, General Passenger Agent, Grand Central Station, 
New York. 











If you are near us 


and note how many miles you will save in express or 
freight if we ship—in addition to this we give you 
advantages in prices, both added to prompt service 
and the best in all lines of 


Electric Light 
Telegraph and 
Telephone Supplies 


We have large stocks of all standard equipments and 
electrical machinery. 


We are Agents for Okonite Products 


Railway 





The Lawrence-Hall 


F. D. LAWRENCE, President and Treasurer 





Look at the Map 





Prompt Shipments Right Prices 
Careful Attention 


Electric Company 


213 West Fourth Street, Cincinnati, Ohio 


WM, ALBERT HALL, Vice-President and Secretary 
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Consulting Engineers 


May disagree on a good many points, 
but one good point on which they 
all agree is the superiority of 


“Diamond H” Switches 





This Trade Mark is a formal introduction to success 


Contractors 


Like to have “‘ Diamond H”’ Switches 
called for in their specifications. This 
Insures Satisfied Patrons. 


Hart Manufacturing 
Company 


HARTFORD, CONN. 
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CGEORCE T. EYANSON & Co._| 


15 N. Seventh Street, Philadelphia, Pa. 


Manufac- 






turer of 


HIGH GRADE 
SWITCHES 
SWITCHBOARDS 
and 
PANEL BOARDS 


FOR ALL USES 


New York Representative, J. GOODMAN & CO., 23 Duane Street 








ELECTRICAL TESTING 





We are now | Electrical and Photometrical 
Standardizations, 
< evi Tests of Lamps, Instruments, 


Materials and Supplies 


SECONDARY STANDARDS OF 
CANDLE-POWER FURNISHED 


ELECTRICAL 
TESTING 
of all kinds 














Lamp Testing Bureau "222 Sr tet 








THE ELECTRICAL REVIEW 


prints more general information and current eldctrical 
news items than any other paper published 








STEEL OUTLET 4X2 JUNCTION BOXES 


Switchboards, Panel Boards, Switches, Etc. 


.. MADE BY.. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


UTICA N. Y. 














BNIEE Sw x1 1r°ToweEes 


Arranged for all standard makes 
of Enclosed Fuses 


We have all styles and sizes of 











Clips for Enclosed Fuses IN 
STOCK. Send us your order.for 


Switches, 
Panel and 
Switchboards 


sail 


Ati, 2. 


W. S. HILL ELECTRIC COMPANY 


NEW BEDFORD, MASS. 
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JPANEL BOARDS 


AND 


4 ACCESSORIES 


TW | WH waste your money, time and patience using old- 
{ time Electrical Appliances? Use our modern all 
COPPER PANEL and-DISTRIBUTING BOARDS. 


Once used, never laid aside 




















. STYLE B 32 F 


STYLE E 32 F PANEL Standard wood box with tablet removed 
Ten circuit panel with main fuses showing wiring pocket 
in flush wood box with 
quartered oak trim 











HE MORE OUR 

SWITCHES ARE 
USED THE MORE 
PERFECT THE CON: 
TACTS BECOME. 
SEND FOR PAMPHLET 
1005 AND FIND OUT 


UR PRINTED LIT- 

ERATURE IS 
A LIBERAL EDUCA- 
TION FOR ELECTRI- 
CIANS, CONTRACT: 
ORS AND DEALERS. 
WRITE US og wa a 


























50 Amp. J. & M. Auxiliary Contact Switch 














JOHNSON <& MORTON 
UTICA, N. Y. 
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|THE WARREN 
ALTERNATOR 


Nothing is so essential in 
electrical machinery as 
reliability and nothing 
contributes so much to 
reliability as simplicity 


The Warren Alternator 


is a machine of the maxi- 
mum simplicity. 

It is simplicity itself 
having no slip rings or 
commutator and no revolv- 
ing wire. 





hnnen terrae Me (4 


SANDUSKY, OHIO, u.s. a. 


Rumsey ELecTricat M’F’r’s Co., 1211 Filbert St., Philadelphia, Pa. 


H. B. Cono & Company, 114 Liberty St., New York 
WESTERN ELECTRICAL SuPPLY Co., St. Louis, Mo. 
C. W. Hopson, Waco, Texas 


A. M. Szarugs, 1200 Fisher Building, Chicago, Ill. 
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Read Between The Lines 


The real kernel of a subject is often found by reading between 
the lines. 


Why Is It 





in the face of all competition we have grown to be the greatest of ail 


repair houses? Why is it that armatures come for hundreds of miles 
past competitors’ shops to us to be wound? 


Why is it that the points to which our commutator armature coils 
and fields go are limited only by the great oceans? 


Try us once and you will know why 


Cleveland Armature Works 


Cleveland, Ohio 





The New England 
Engineering Company 


Designs, Constructs and Reconstructs ELECTRIC 
RAILWAYS, ELECTRIC LIGHT and POWER 
PLANTS, GAS and WATERWORKS. 


FOR SALE 


One 14% x 15 Armington & Sims Engine, in 
good condition, same having been replaced by 
a larger unit. 

One Single-Phase Wagner Self-Starting Motor, 
Type A.C. 334, Frequency 60 Cycles, Horse- 
Power 73s, Volts 208, R. P. M. 1300. 

Anyone wishing a bargain in this apparatus will 
receive same by applying to New York Office. 

















100 Broadway, N. Y. 
and Waterbury, Ct. 


Branch Offices in Hartford, New Britain, New London, 


Branford, New Haven, Stamford and Greenwich, Ct., 
and Larchmont, N. Y. 
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THE FIELD 


OF 









Crocker-W heeler 
Electrical Equipments 





is constantly growing among generating 
stations and the users of motor drive 











Sales offices of the Com- 
pany in all large cities 






Office and Works: 
AMPERE, N. J. 





















Direct-Current 


Built in capacities up to 


CHICAGO: Old Colony Building SAN ER ACEaCO} 
PITTSBURG: Gellatly & Co. SEATTLE 








MILWAUKEE 
| 


GENERATORS 


Lighting 1000 KW. Power 


NATIONAL ELECTRIC Co. 


Successor to CHRISTENSEN ENGINEERING CO. 


Kilbourne & Clark Co. 
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other words, every imaginable speed is given within these limits. 


--our-- Multi-Speed Electric Motors 


are of the MULTI-POLAR form, from 5 H. P. up 


We call them MULTI-SPEED because speed changes are not made by steps, but 
an absolute unbroken range is furnished between the highest and lowest points—in 


They will carry their full load at all speeds within their range without sparking, 
with an efficiency practically as high at one speed as another. These results are 
arrived at without use of rheostats or controllers. Let us mail you further details. 














STOW MFC. CO. - Binghamton, N. Y. 


NEW YORK OFFICE, 136 Liberty Street, N. Y. 
General European Agents, SELIG SONNENTHAL & CO., 85 Queen Victoria St., London, Eng. 
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The Keystone Electric Company]|Name Plates 


Erie, Pa. 





for machinery 





High We make name plates for some of the 
jargest makers of machinery inthe U.S, 
Grade and we would be pleased to fae you 
Electrical sample and quote price. 
No P’ 

Machinery jo Plate Too Large or Too Small 
Direct-Cur- The Murdock Corporation 
rent Gen- 159 Boylston St., Boston, Mass. 
erators and U.S.A. 


Motors for 
all Lighting 
and Power Hawkins’ 



























Purposes 
New Catechism of 
3 ECTRICITY 
A Practical Treatise. 
Price $2.00. 
All Types and This is a book of sso pp., full of up-to-date 
Sizes up to information. 300 illustrations. Handsome- 
1000 K. W. ly bound in red leather, pocket-book form. 
Direct-Con- size 4% x 6%, with titles and edges in gold. 
nected, Geared Price $2.00, post-paid. Send all orders to 
or Belted. eee 
; ' Electrical Review Publishing Co. 
New York Office: 114 Liberty Street Chicago Office: Old Colony Building 13 Park Row, New York. 
H. B. Coho & Co. Geo. H. Stout Box 339. 
FOR CONTINUED CHEMICALLY 
DYNASIOS and SCONTACT WITH COPPER INERT 
y Eck Dynamo and 
Ng S Motor Works Coir PDIELECTRIC 
ai Bellovitte, I. 3, UB. A. CEMENT MNFG@. CO. SAINT LOUIS 


TRADE MARK 














BROWNING MOTORS 4° DYNAMOS 


High Grade and Modern in every way—Motors, 4 to 15 H.P.—Dynamos, ¥ to 1244 K.W. 
WRITE FOR BULLETIN 
The Browning Manufacturing Co. miwaukee,v.s. 4. 


Eastern Representatives. DOLIER ENGINEERING CO., New York, Philadelphia, Baltimore 
Southwestern Representatives: WESTERN ELECTRICAL SUPPLY CO., St. Louis 
Chicago Office: 1600 Tribune Building. R. LESTER THAYER, Manager 
Cleveland Office: 560 Rose Building. E.C. Meyer 
Foreign Department: GOUDEY-McLEAN CO., 88 Maiden Lane, New York 








Chicago Edison Com pany 
REPAIR SHOPS 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1260 
FIRST-CLASS EQUIPMENT THROUGHOUT 


Open Day and Night 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS INSTRUMENTS 
Machine and carpenter work of all kinds. Correspondence Solicited 

















(SHELBY LAMPS st" 


BEST ON THE MARKET 


THE NEW ENGLAND MOTOR CO. 


LOWELL, MASS. 

















patented Mineral Wool Coverings and Copper Gaskets 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL CO. 
106 West 8t. 


NEW YORK - - N.Y. 
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Unusually liberal ventilation and low temperature in 
operation distinguish’ the S. K. C. Railway Motor. 


The Frame is divided horizontally into 
halves. The lower half can readily be 
swung down to the position shown in the 
illustration, or, if desired, it may be entirely 
removed. 

The Pole Pieces are made up of soft 
laminated steel punchings riveted together. 
Each pole piece has a flare at the armature 
end which, besides holding the field coil in 
place, effects the best distribution of the 
magnetic flux. 

The Bearings are babbitt-lined cast-iron 
shells of ample dimensions with means for 
abundant and constant lubrication. 

The Field Coils are wound of square wire. 
After the usual insulation, the coils are 
wrapped in layers of rope-paper, mica and 
tape, with leatheroid protection, where there 
is liability of chafing. The terminals of each 
coil are brought out through holes in the 
frame and are attached to the car wiring on 
the outside. This is a feature which repair 
men will appreciate. 

The Armature is unusually well venti- 
lated. Large ducts parallel to the shaft 
allow the air to enter the body of the armature 


and ventilating ducts, perpendicular to the shaft, allow the heat to escape. The end castings project above the level of the coils 
so as to protect the end winding from injury. The armature coils are form-wound, dipped and thoroughly insulated with oiled linen and 
tape. The band wires holding the coils in place lie in grooves below the general surface of the armature thereby protecting them from injury. 


A neat Cever Over the Com- 
mutator permits inspection of same 
and replacing of brushes. Another 
hand-hole allows inspection from 
below. 

Bulletin 130 gives further details 
of S. K.-C. Railway Motors. 


Stanley Electric 
Mfg. Company 
Pittsfield, Mass. 


Branch Offices: 


NEW YORK, 29 Broadway. 

CHICAGO, Monadnock Block. 

BOSTON, Equitable Building. 

' HILADEL PA., 26S. 15th St. 
CLEVELAND, O, 129-131 Euclid Ave. 

= FRANCIS‘ 0, 31-83 New Montgomery 


LOS Te es CAL., Domes Bldg. 
BUFFALO, N. , 202° Main S 
apr gt hon ‘e010: Hendrie & Bolthott Mfg. 


oR? 
WASH. Pioneer Bldg. 
BUTTE, MONT., Western Mining Supply 


Co. 
ATLANTA, St Empire Bldg. 
In Canada's. C. Apparatus is manufac- 
tured by the Caneel GENERAL ELECTRIC 
Co., Torento. 
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INDUCTION 
INTEGRATING 
WATTMETERS 


TYPE K 
SEPARATE SEAL PATTERN 


NG WATT METE 
PRASE 
CLE S Seas 





COMPACT AND SYMMETRICAL 

ACCURATE AND _ SENSITIVE 

EASY TO INSPECT OR ADJUST 
HARD TO TAMPER WITH OR STOP 
TERMINALS SEALED IN SEPARATE CASE 


FORT WAYNE 
ELECTRIC WORKS 


MAIN OFFICE AND FACTORY: 


FORT WAYNE, IND. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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INDEX TO ADVERTISEks. 


A 
Abbott, Eugene B............-.- 
Adams-Bagnall Electric Co....... 


yO Sa AL: eee 28 


Allis-Chalmers Co.........2+-+++: 
Alphaduct Mfg. Co. ..........0e. 
American Battery Co...........- 
American Bell Telephone Spee 
American Carbon & Battery Co.. 





American Circular Loom Co.......1, 


American Conduit Co.... ........ 
American District Steam Co...... 
American Electrical Heater Co.... 
American Electric Telephone Co... 
American persia ve ssereveoe 
American Engine Co............- 
a Insulated Wire & Cable 
Oe sieweivesxbinweiis eens 
American Insulating MachineryCo. 
American Platinum W 
American Push Button Telephone 
CE ee ee ee eerie 
American Steel & Wire Uo....... 
American Stone Conduit Co... .. 
American Vitrified Conduit Co.... 
American Vulcanized Fibre Co.... 
Arnold Electric Power Station Co. 
Ashcroft Mig. Co...:s0iss0200e~e 
Atlantic Insulated Wire &Cable Co. 
Atwater Kent Mfg. Works....... 
Automatic Electric Co. .... ..... 


B 
Babcock & Wilcox - Ss Geaiierees ee 
Baker & Co.. wavelbnimeteces 
Baker & — W. E. 
Baker, Jos. B 


ee 


Barron & Co. » ABP 052sonicacee te 
Barstow, W.5 
Benson & Co., 
Biddle, SN ai is she vcies 
Big Four R. R.......... sce 
Billings & Spencer Co 
Bishop Gutta-Percha Co......... 
jE). Be 4 Basen anorc 
Bossert Electric Construction Co.. 
Boston Electric Co........-...++- 
BOPAG Re MER iloccaieceas eisiee's sisels 
Bridgeport Brass Oh Banna 
EUS Coss ReneS Se eearacacnene 
Brookfield Glass Co......-....... 
Browning Mfg. Co............6:. 
Bryan-Marsh Go 
Buckeye Electric Co.............. 
Bullock Electric Mfg. Co......... 
Bunnell G5 CO. So 08 esc nisssss 
Bureau of Expert Investigation 
and Construction .............. 
Burnley Battery & Mfg. Uo ..... 





Cahen-Bertram'Co. ...00. secs. 
Cahoon, James Blake............ 
Calculagraph Co 
ORT WW so oesicia 158 6a. e'aterereate 
ORT OG 5 EES oo. a diaper soinsiais 
Cary Spring WVGERGS o:055:s<msiipccies 
OS ao Sa eases denoteersesece 
Central Electric Co..... ......... 
= Telephone Construction 
Chicago Edison Co.. .. ais 
Chicago Fuse Wire Mfg. eae. 
Chicago Insulated Wire Co... ... 
Chicago, Milwaukee & St. Paul “el 
Chicago & North-Western R. R.. 
Christensen Engineering Co.. 
Clark, Thos. E., Wireless Tel. & 
aaa gle Tae 
Cleveland Armature Works....... 
CORO sO. EL So crore. so Sec ewaes 
Collins, A. Frederick............. 
Collyer Insulated Wire Co..... .. 
Columbia Incandescent Lamp Co. 
Columbia Electric & Mfg. Co..... 
Consolidated Railway Electric 
Lighting & Equipment Co.. . 
Consolidated Safety | gti : ae 
Consumers’ Carbon Co.......... 
ae Rail-Joint Co. of 


OOTEOH Wi EO os 5a seiner ck:cccie's 
Cosmos General Engineering Co.. 
— Insulated Wire and Cable 





See Peeters eereserseeresereoe 


Crocker-Wheeler Co.. . ........ 
Croselmire & Ackor.............. 
Cutler-Hammer Mfg. ne Koleos 
Cutter Co 


D 
Dayton Electrical Mfg.Co.. 6 
Detroit & Buffalo Steamboat Co. 69 


Diamond Meter Co............ 5 
Dickey-Sutton Carbon Co... a . 

Dielectric Mfg Co................ 34 
Dish 0 sco ccecec: . 0... 7,21 
Dixon, Jos., Crucible Co......./ 2) 47 
Donnelly, —....... 62 
Doubleday-Hill Electric Go...” 7 
Duncan Electric Mfg. Co......... 23 
Dustin Co., Chas. E.............. 60 
4 Duvall, E. ’s., Ce scicloeieis b<'60: 59 
D. & W. Fuse Co...........000° 3 


76 Eck Dynamo & Motor Works... . 34 
47 Eccleston Lumber Co............ 20 
37 Economical Electric Lamp Co..... 37 
Edison Decorative & Miniature 
Lamp Department........... . 50 
10: “Ison MER CO. io i viscisics voce ccs 6 
43 Elblight Co. of America.......... 15 
42 Electric Appliance Co...... 1 
40 Electric Cable Joint & Appliances 
eo A OO eee 69 
Electric Contract Co............. 48 
€2 Electric Gas Lighting Co......... 20 
72 Electric Motor & Equipment Co... 61 
72 Electric Storage Battery Co....... 37 
Electric Launch Co.............. 47 
63 Electrical Engineer Institute of 
50 _ Correspondence Instruction..... 47 
67 Elwell-Parker Electric Co........ Br 
67 Empire Wire Co............. Boren 
65. Ericsson Telephone Co.... .. .... 

4 Eureka Electric Color Co..... ... 62 
45 Ewing-Merkle Electric Co........ 23 
67 Eyanson & Co., Geo. T........... 30 
43 
gg Farr Telephone & Construction 
50 DUPIVANG re sisacig cies cscs sscecs 69 

1 Fahnestock Transmitter Co...... 69 
19 Feilden Publishing Co., Ltd.. 28 
30 PONE Cie Secbevicine exes sc cate es » 48,67 

Fleming Slate Co................ 60 
60 Jud) gt | a eee 61,62,638 

» Fort Wayne Electric Works.. ... 36 

1 WOWIOR, DOWNIE 6655 cos arcecoe 70 
og Frink, I. P.......2..00-- eee. a 
84 c 

General Electric Co. 22 

a — Are Light Co. 19 
ae Sepp ROH eT 40 
24 Gauid Aexdh Battery Occ sciccie 3 
67 Green Fuel bese Be Co.. 40 
62 Wl 

Manchett Geo: 4B. oss sce 0s. 0s 67 
61 Hancock Inspirator Co .......... 
67 Halsey, Edward S............... 24 
72 Hartford Steam Boiler Inspection 
63 —& Insurance Co......6..0.-0655 62 
Oe i055 pecan gee saan 87 
4 Hart & Hegeman..............- 49 
a. 5,30 

3 Hawks Electric Co......... .-.-- 61 

Hayden & Derby Mfg. Co........ 59 
69 Hazard Mfg. Co...... .. 2.00: 10 
34 Hill, W.S., Electric Co....... ... 30 
62 Hobart Electric Mfg. Co.......... 1 

Hopkins & Co., A. P... .......-: 71 
47 Hubbell, Harvey .............-- 4 
,, Hungerford Electric Mfg. Co..... 8 
ah Ny eae 63 
68 Hunter Fan & Motor Co........-- 21 
32 | 
37 Incandescent Electric Light Manip- 
wl MME si vkccteiccesetass- 48 


India Rubber & Gutta Percha 
Insulating Co . 10 


47 Indiana Rubber & Tnsulated Wire 
6 Re Cee enna eer 
19 Inventive Age Publishing Co..... 62 
6 
Jeffrey Mfg. Co......ccceeeseee 63 
4 Jewell Electrical Instrument Co.. 24 
67 Johns-Manville Co., H. W.....--- 
65 Johnson, Chas. F............---+ 60 
Johnson & Morton....... aan 
= Jones & Son. J soc6 ccs xaseewe's s- 59 
4 K 
: Kellogg ae “ Supply » 


(Continued on page 40.) 
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LOW PRICES FOR LARGE LOTS 
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REYNOLDS & COMPANY 
NEW HAVEN, CONN. 











THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 
2200 WASHINGTON AVE.,PHILADE.PHIA. 
"ELEPHANT BRAND PHOSPHOR-BRONZE 
INGOTS,CASTINGS, WIRE,RODS SHEETS, 1c. 
— DELTA METAL— 
CASTINGS, STAMPINGS ax> FORGINGS. 
OR!GINAL aNo Sove Makersin tHE U.S. 








806-807 Monadnock Building 
CHICAGO 


ne HART ‘;_ co. 

















He SIMPLES f m MOST PRACTICAL 
ND ECONOMIC. 


ELECTRIC LAMP P EVER INVENTED The ECONOMICAL 


Si erected ft 2eteaeiamreee btn 
ECONOMICAL ELECTRIC LAMP CO. » 


123 LIBERTY STREET 
NEW YORK . 























SIZE 4X SINCHES - PRICE $1.75. 
A brilliant Electric Light useful = peepee y 7 ‘ 

be used 4,000 to 5,000 ue on one set of batteries 

List No. 5260 Search Light oe... ioe. Net Price, $1.2 = By mall, postpaid, $1.45 

‘“« 3261 Extra battery ..... -40 


No. 16 Catalogue, mailed free upon application, describes thie and 500 other specialties 
of our manufacture 


MANHATTAN ELECTRICAL SUPPLY CO., cuscaco, ‘188 rin Sveose 























im 


tlt in 


THE ~ ONLY WAY 


To light a window or picture satisfactorily is by using 
a Wheeler No. 85 Window Reflector 

It is well made, finely finished and price is pot high 
Write us stating your requirements and we will quote 


ipa euro 


156 P@ARL STREET, BOSTON 
Foreign Department, 120 Liberty Street, New York City 
FORALL PURPOSES 


i LA N | v SCRAP PURCHASED. 


AMERICAN PLATINUM WORKS, 


Formerly CHARLES F. CROSELMIRE. 251 to 265 New JerseyR R. Ave NEWARK.N J 











IN SHEET OR WIRE 


INSTRUMENTS 
WHITNEY... 


LP. (evanr 


INSTRUMENTS 


are the kind you want for 
small boards. Indications 
are dead beat, scales are 
equally divided, ammeters 
have separate shunts and 
cases are of polished spun 
brass. Send for prices, 


MACHADO & ROLLER 


203 BROADWAY 
NEW YORK,N.Y. 


WHITNEY 


LIZ3T PRICE THIS RANCE, $16.50. 














H. B. COHO & COMPANY, INC. 


We carry in stock in New York City a full line of 
‘‘EKcnipsE” Fan Motors, and power motors for gen- 
era! and special use from 4 to 10 H.-P. 





WE SELL GENERATORS AND MOTORS OF ALL SIZES 





CATALOGS 


114-118 Liberty Street, - - - - NEW YORK 











MANUFACTURER OF THE 


‘Chloride Hccumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Train Lighting, etc., 


THE ELECTRIC STORAGE BATTERY GO. 


PHILADELPHIA 


etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 








CHICAGO: 





tee" Seatres: 
PHILADELPHIA: NEw Boston: Bat 
Allegheny Ave. &19th St. 100 oder 60 State Street Marquetie Bidg. Continental Wainwright B Bldg. Nevada 





San FRANCISCO: CLEVELAND. Havana, Cupa: Toronto, CaNaDA- 
Block Citizens’ Bldg. G. F. Greenweod, Mgr. Canadian Gen. Elec. Co., Ltd. 
84 Empedrado Street 
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The ELECTRIC CABLE JOINT 
AND APPLIANCE CO. 


OFFICES 
13-21 PARK ROW 
PARK ROW BUILDING 


TELEPHONE ‘'3046’’ CORTLANDT. 


PAT.APuo FOR 





New York, June 2nd, ‘03. 


The Electrical Review, 
21 Park Row, 
New York City 
Gentlemen :- 
After your convention report issue of June 6th, kindly 
reduce our advertisement to 6 inches, until further notice. 

We desire to state in this respect that at present we are 
handicapped by lack of samples and literature relating to our 
"Cable Joints and Terminals" and not to dissatisfaction of our 
advertising in your Journal. 

As you doubtless know, after going rather deeply into the 
status of the different electrical publications, we concluded that 
"The Electrical Review" was one of the first papers we wished to 
use, and to date our expectations have been more than realized. 

We have on file in our office letters, not only from Central 
Stations but from many well known Electrical Engineers, also 
from some of the best known and strongest manufacturing concerns 
in the country. 

These coming almost entirely from the first appearance of our 
advertisement. j 


Thanking you for your courtesy regarding the reading article, 


we are, 
Very truly yours, 


THE ELECTRIC CABLE JOINT & APPLIANCE Co. , 








Px pansbhe Gen. Mgr. 
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THRESHE 


R 








Engine Type Generators possess all the essential 
features of a perfect running machine 


450 KILOWATT ENGINE TYPE THRESHER GENERATOR. 


Complete Equipments for Electric Railways, 


Lighting and Power Transmission 


Manufactured by 


THE THRESHER ELECTRIC 


MAIN OFFICE AND WORKS a NEW YORK OFFICE 
Dayton, Ohio, U. S.A. 120 Liberty Street 


CO. 
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In supplying boilers with hot purified water, thus keeping a larger heati 
surface, as well as meeting sudden demands for power, the P — 


GREEN'S ECONOMIZER 


is but oaoees its savings to plant owners. What has been, and possibly will again be— 
cost of fuel—one ‘of the greatest expenses of a plant, is reduced from 10 to 20 per cent. 
ELECTRIC LIGHT AND POWER PLANTS having a Green’s Economizer realize the greatest 
saving. We will be pleased to send our free booklet showing construction and how applied. 


The Green Fuel Economizer Co. 


Sole Manufacturers in the U.S. A. MATTEAWAN, N. Y. , 














Automatic High Speed Vertical and Horizontal Engines 








Gas and Gasoline Generating Installa- 
tions, Direct-Connect or Belted 


MANUFACTURERS DIRECT SELLING REPRESENTATIVES 


Automatic and Positive Lubrication 
Combined with Filter System 


PROMPT DELIVERIES EFFICIENT SERVICE 








H. E. MAXFIELD & CO., 1 





36 Liberty St., New York, U.S.A. 
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Keystone Electric Co............. 34 Menchen, Joseph P............... 49 Osburn Flexible Conduit Co...... 1,41 Reynolds Mfg. Co............... 47 
Kinsman Electric and Railway Mica Insulator Co.. ...  .....--- 00 Ostrander. W. R. &Co...... ... GO’ Reynolds G COs. ci csc eccs cscs 37 
Supply Co.........cccccccvese 23 Michigan College of Mines....... 62 Otis Blevator Co................. 19.27 Risdon-Alcott Turbine Co........ oa 
Klein & Sons, Mathias........... 70 a — = ae = P 2 we > song Oe 60 
Knott Apparatus Co., L. E....... 61 Montauk Fire-Detecting Wire Co. Pairpoint Corporation............. 4 Robbins yers Co. 19 
Knowles, Edward RR sinswusnmsesiere 67 Morse Twist Drill Co.......... «. 63 har ag Co. HT We he 59 Rope Fibre Pulley Covering Co.. 59 
L Munsell & Co., Eugene........... Parsell & Weed.. .. ....... - 62 Robertson & Sons, Jas. L.. 
Lamp Testing Bureau............ 30 Murdock, H. D...........+. +++. », Peerless Electric Co.. ........... 17 Roebling’s Sons Co., John A. 76 
Lawrence Hall Electric Co....... 29 Murdock Corporation.... ....... 34 Pennsylvania R. R..........0.066 47 Rooney- Vestbury Elec. Lamp Co. 
Leeds & Northrup Co.. ......... PGI II  os5. 5 'si5.6.5 56: e050 se'ess 70 Rose Polytechnic Institute........ 62 
Leffel & Co.. James...........-:. 44 : N Phoenix Glass Co.......--....... 1 Rossiter, MacGovern & Co.. 61 
Le Valley Vitae Carbon Brush Oo. 76 National Battery Co.............. +. | Ree 28,59 Runyon, F. O............. 6 6... 67 
Lombard Governor Co...... 44 National Carbon Co............. 5 Phillips, Eugene F., Bare and In- Russell Tomlinson Elec Co....... 70 
Lowell Model Co .........00+00+ 59 National Conduit & Cable Co..... eit” 1 
Lunkenheimer Co..............- 76 National Electric Co. ........... 33 Phillips Insulated Wire Co....... 76 s 
Lyndon. Lamar..... ......-.200% 67 National Electrical Contractor...._ 18 Phosphor-Bronze Smelting Co.... 37 Safety Insulated Wire & Cable Co.. 10 
Lyon Metallic Mfg. Co........... National India Rubber Co ....... Pignolet, Louis M..... 24 Samson Cordage Works.......... 62 
M Nernst Lamp Co........--+-es- 9 Pittsburg Sewer Pipe and Conduit Schapirograph Co. .............. 50 
Machado & Roller............... . New England Butt ett > tie, = CO! oo. sees e eee e ee ence ee eeees 43 Schwerdtle Stamp Co...... os on 
Magnet Wire Co............0..0. oo Ene toed oo Portland an colt ganna 5D Shelby +g 1 
s 04 97 New Lngland Motor UO.... ..... ower Installation Co............ gers & Siggers................ 5 
aaron, Ne xe sae ; — : vig " mn New Process Raw Hide Co....... 48 Powers Co., The E. L............ 67 Sill Eddy Mica Go............. 10 
iene Wie... sccasa 4g New York & Ohio Co............ 1,16 Prentiss Clock Improvement Co... 62 Simplex Electrical Co ........... 1 
Marshall-Sanders Co. .........++- 12 New YorkCen.& ated Wire Oo... -R.29, ¢ R Simplex Electric Heatin aaa eee 48 
Massachusetts Chemical Co....... 9 New York Insulated Wire Co i, ere 67 Smith Storage ns err 6 
: New York Telephone Co.. re 2 Smith & H. 63 
Maxheld @ Go. Ho Wl. si. ccc: siccis 40 North Electric © 7g Rappel, E. F. P.................. 69 emenway Co.......... 
McGill University...........+++0 Teena auee anna * Reuterdahl, Arvid... ....00...0: 67 Speer Carbon Co................ 
McIntire Co., The C.........+++: 19 oO Reuterdah] Electric Co............ 6 Sprague Electric Co............... 50 
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Highest ay for electrical insulation and 
V Le ANIZED mechanical s. In sheets, tubes, 
rods and special shapes 
rs CATALOGUE AND SAMPLES ON APPLICATION 


FIBRE AMERICAN VULCANIZED FIBRE C0. 


WILM™'INQTON, DEL. 











COMPLETE SUBWAY SYSTEMS 


BUILT FOR ALL PURPOSES 


G. M. GEST, Expert Subway Contractor 


CINCINNATI, OHIO 277 BROADWAY, N. Y. 











THE ELECTRICAL REVIE 





Reaches and is read bv the men 








you wish to do business with 
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Highest 


—_ 


is approved by all Offi- 
clal Boards of Inspection 
Spat] in the United States 


Perfection 


FLEXDUCT 


A Perfect Flexible Conduit for 
Interior Wiring. 


Unsurpassed for Strength, [echanical Protection, Insulation and 








Flexibility. It is closely woven throughout and its great strength 


affords protection to exposed wires. Having no frayed ends neater 


and stronger connections can be made around dynamos 


switchboards. 


and 


We will cheerfully mail you sample of ‘*FLEXDUCT”’ for 


the asking. 


When ordering Flexible Conduit be sure 





‘**PLEXDUCT.” 


OSBURN FLEXIBLE 
CONDUIT CO. 


CENERAL SALES OFFICES 


19-21 Park Row, 





specify 


on all 

—S your 
I orders and 
specifications for 
flexible conduit 





for interlor wiring 
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CONVENIENCE IN HANDLING 


is a prominent feature in the conduit made by 
the Standard Vitrified Conduit Company 


NO WARPED LENGTHS—BREAKAGE REDUCED TO A MINIMUM 


Self-Centering single-duct conduit and standard single-duct conduit made in lengths of 18 inches. “The two and three-duct 
multiple in two-foot lengths. The four, six and nine-duct multiple in three-foot lengths. 


STANDARD VITRIFIED CONDUIT COMPANY 


Underground Conduit, Third-Rail Insulators, and Special Clay Products 
39-44 CORTLANDT STREET, NEW YORK CITY os 
R. W. LYLE, Pres. and Gen. Mgr. B. S. BARNARD, Vice-Pres. and Sec. W. A. SNOW, Treas. 


























When competitors American 
say “Our conduit is Conduit Co. 


as good as 


Manufacturers of 


Bituminized Fiber 


CAMP” Conduit «.... 


For UNDERGROUND ELECTRICAL 








WORK 
ELECTROLYSIS -PROOF 
Our NON-ABRASIVE Insulation 
i h ey ma K e C amp MOISTURE-PROOF Test 


Conduit 
* 6,000 
duct the standard. It “ni cee. wee 


RAPIDLY LAID 
always has been. 


We give you a perfect joint, which is self-aligning and makes 
each duct a continuous tube from manhole to manhole. 

It will pay all those interested in subway construction to 
write us for particulars and prices before clesing centracts for 


The H. B. CAMP CO. Conduit. State sizes and quantity desired. 


170 BROADWAY NEW YORK Offices: 720 Arcade Building, PHILADELPHIA, PA. 


822 Manhattan Building, CHICAGO, ILL. 








336 Macy St., LOS ANGELES, CAL. 
Factories: Chester, Pa., Chicage, I1l., Los Angeles, Cal. 


a = DD & 


carloads of duct to one Telephone Company. 
That’s a record breaker. KEYSTONE TELE- 
PHONE COMPANY, of Philadelphia, the pur- 
chasers. There are others. 













































































AMERICAN VITRIFIED CONDUIT COMPANY 


170 BROADWAY, NEW YORK 
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VITRIFIED CLAY CONDUITS 





PITTSBURG SEWER PIPE & CONDUIT COMPANY 


General Office and Factory, Branch Office and Sale Yard, 
PITTSBURG, KAN. 2417 EB. 18th St., KANSAS CITY, MO. 





The 
viethod of Making 


ra J TOILET an se Ee Ee a aE Are 














Perfect Joints 


is easy with our Patented Conduit and Mandrel. 


Self-Aligning Joints, Absolute Non-Conductor, Non-Abrasive Ducts, Gas and 
Chemical Proof. The use of our Rubber Mandrel insures rapid and perma- 
nent construction. 


American Stone Conduit Company 
94 La Salle Street Chicago, Ill. 








~ : 
NCLE SAM uses the Ben- 
son Pipe and Electric Con- 
duit Bender in the great 


Navy Yards at New York, | JAW ShEL 


Philadelphia, Boston, San Fran- 


cisco and Norfolk. Endorsed by ure poe nae a 
leading Electrical Contractors. 

List price thirty dollars. Thirty Bt, Coseons cxieeianiaie 
days’ trial free. A one-half inch Subway Systems | 


Unit Conduit Bender for three The Largest and Most Difficult 
dollars net. Weight five pounds. 


WILLIAM W. BENSON & COMPANY weet J. FIELD 


\ 29 Broadway, New York 
1011 Chestnut St., Philadelphia, Pa. T 


| 
Contracts Undertaken 


ii 
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}VICTOR TURBINES 








For use in 


ELECTRIC 
POWER 
PLANTS 


Built Upright or Horizon- 
tal, Single or in Pairs 
SPECIAL FEATURES 
High Speed and 
Efficiency 

Great Power and 
Strength 

Easy Working Gate and 
Fine Regulation 


Further Particulars 
Freely Given 








+7 We also make 


ELECTRIC PUMPING 
MACHINERY 


for 


WATERWORKS 
SUPPLY, 
. FACTORIES, 

| MILLS, MINES, Etc. 


JET, SURFACE and 

COUNTER CUR- 

RENT CONDENSERS 

and 

STILWELL’S 
FEED-WATER 

HEATERS 








THE STILWELL- BIERCE & SMITH-VAILE CO. 
Dayton, Ohio, U. S. A. 


NEW YORK, 143 Broadway 


BOSTON, 73 Oliver Street 


PHILADELPHIA, 6J9 Arch Street 


CLEVELAND, 1116 New England Building 
NEW ORLEANS, 304 Hennen Building 
CHICAGO, 311 Dearborn Street 


SAN FRANCISCO, 15-13 First Street 








RISDON 


Write for Catalogue. 





TURBINES 


UPRIGHT AND HORIZONTAL 
For ELECTRIC POWER and LIGHTING PLANTS 


RISDON TORBINZF 


gives the highest full gate results of any Turbine ever made. 


ALCOTT HICH DUTY TURBINE 


High speed and efficiency. Great strength. 
Close regulation and steady motion. 


TAYLOR SLEEVE CATE TURBINE 
The largest power ever obtained from a 
wheei of the same diameter. 


- ALCOTT TURBINE CO. 


MOUNT HOLLY, NEW JERSEY, U.S.A. 








ALPHABETICAL INDEX. 
(Continued from page 40.) 


Ss 
Standard Paint Co. «0.0.05. ...0 
Standard Underground Cable Co.. 


Standard Vitritied Conduit Co..... 42 
Stanley Electric Mfg. Co......... 1,35 
Stanley Instrument Co............ 4 
Stanley & iy ag 10 
Stanton, Le Roy W.............. 67 
Star Porcelain Company......... 50 
Sterling Electrical Mfg. Co... vi 
Sterling Varnish Co.. ....... 50 
Stilwell-Bierce & Smith-Vaile Co.. 44 
Stirling RSD Sposa co wise eee sispeeeee 63 
Stow Manufacturing Co......... 33 
Stromberg-Carison Telephone 
MAI AOD... hoes cinicmarae hess 73 
Stuart Fitnwhs and Co... 1 
Swedish-American Tele »phone Co.. 69 
T 
Thresher Electric Co.... .. .... 39 
TOOMEY, THADK:. Ses 3s aes 61 
~ S 
United Electric Heating Co. ..... 4 
RU; 055 RARRAN SANDS sooo es ss nisin svi 76 
U.S. Mineral 00] Co. ........ 34 
University of Wisconsin..... ... 62 
Utica Drop Forge & Tool Co... ... 63 
Wa ORNs ce cases. siete 67 
Valentine-Clark Co........... <ohss ae 
Wenan 600), Fy Biciiess os cases 47 


~~” MD., 1507 Continental Trust 

ing 

SALES AGENT, Frederic Nell, 97 Queen 
Victoria Street, London, E. C 

E. F. AUSTIN, Smith Block, PITTSBURG 3 






OUR 


Water Wheel Governors 


ARE THE 


Standard of the World 


Twelve types controlling 400,000 
horse-power are in use. 

Write for catalogue and list of several 
hundred plants where they are in use. 


The Lombard Governor Co. 


36 WHITTIER ST., BOSTON, MASS. 


















SAMSON TURBINE 








You can SAVE MONEY if you will use a SAMSON to 

drive your GENERATOR. Because the SAMSON attains 

a QUICKER SPEED than any other turbine operating under 

the same conditions. This allows the use of LIGHTER and 

consequently CHEAPER TRANSMISSION a 
8 Write Dept. V. for Catalog. ag, CRS 2% 





JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 





























Vv 
Varley Duplex “dines - 


Viaduct Mfg. Co.. 


Vindex Electric Co. ee ; 


eo @ree-ee 


Vought-Berger Co.............00 


WwW 
Waclark Wire Co....... 


Cerecrese 


Wagner Electric Mfg, Co......... 


Wanted. . 


Warren Electric Mfg, Miievacncpans 


Ww WwW 
Warren Electric'& Specialty Co.. 1 White Star Appliance Co........-. 
TS ae Gee rece 59 Whitney Electrical Inst. Co ...... 
WV BRUCOLE, GOOLE. «565/510 j00 0 50;0,0,0 67 Wilmerding C. H.........ccs0.: 
Western Electric Co..........++- 7% Wyckoff Pipe & Creosoting Co.. 
coe ra a 7 ag 4 Co...20, - Y 
estern Telephone Da sie%s i fe 2 
Weniashanes Wsahle a Mfg. Co. "5 Yost Electric Mfg. COiswieet ness 
Weston Electrical Instrument Co —_ 50 zZ 
Wheeler Reflector Co........... 18,37 Zimdars & Hunt...........-2.++- 
oS White @Co., J. Gisisscccscsccess 67 (Continued on page 48.) 
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HE celerity with which these rods are coupled and uncoupled, 

T and the ease with which they are pusbed into the ducts, make 

them the cheapest as well as the best. They are instantaneous 

in action, simple in construction, durable, and will not buckle or form 
a zigzag line when pushed through the conduit. 

They have been evolved by a practical conduit workman, from an 
experience of several years, during which time he rodded several millions 
of feet. These rods possess all the good qualities of the solid joint, 
and have, in addition thereto, the advantages of being quickly connected 
and disconnected, and of being easily pushed or drawn through the ducts. 

Attempts have been made to replace the threaded or pipe-coupling 
rods with others, which could be more easily and quickly connected, 
but defects were found in each case, which prevented their coming into 
practical use. 

In using rods with joints that were easily detached heretofore, a 
loose joint was found, which cuused the rods to buckle and form a zigzag 
line when they were pushed through the ducts. thus destroying the align- 
ment, and, in conseque: ce of the friction caused by the ends of the rods 
being forced against the sides of the ducts it was necessary ofttimes to 
employ the combined strength of several men to manipulate the rods. 
All of these disadvantages have been eliminated in the Villard Frictionless 
Wheeled Rods, which have a more secure and quickly applied coupling 
than any heretofore produced. The rods are very light running owing 
to their being provided with wheels. 

In their construction, special provision is made for the couplings 
becoming rigid when the rods are pushed through the ducts and flexible 
when pulled. The flexibility of these couplings allows a considerable 
variance when crossing a man-hole, making it easy to take another duct 
out of line with the first. The rods become again rigid when pushed into 
the other duct on the opposite side of the man-hole. 

It is a physical impossibility for the rods to become uncoupled while 
in the ducts, owing to the fact that the rear end of a 3-foot rod has to be 
raised to an angle of about 45 degrees before it can be separated. 

The couplings are made of very hard bronze, the wheels of chilled 
cast iron and the rods of first-class hickory seasoned in oil. The soak- 
ing of the rods in oil prevents their absorbing moisture, and indefinitely 
prolongs the life of the wood. 

The rods are fastened securely in the sockets with a wedge at the 








Quality Maintained “WE 





Villard’s Frictionless 


Wheeled Duct-==-Rods 


iner end, which enables them to stand much more tension than they 
would if they were fastened by ordinary riveting. 

Some of the advantages of wheels on duct rods: 

First :~They save friction and the consequent wear and tear of 
the rods themselves, enabling one man to push with ease a set of 200 
rods or 600 feet ;—The ordinary section length averages approximately 
400 feet, thus making rodding with Villard Frictionless Wheeled Rods 
light work. 

Second :—They serve as duct cleaners ; each pair of wheels bringing 
out a quantity of dry dirt or mud as they pass through the duct, 
leaving it comparatively clean. In removing obstructions a very hard 
blow can be struck with telling effect without the slightest injury to 
the rods. 

Third :—The wheels also act as a guide to the rods, causing them 
to take a bend or curve as great as 21g feet in twelve. ‘The wheels 
insure a 246 inch duct opening throughout the entire length of the 
section, thus allowing a cable of that dimension to be installed without 
danger from obstructions 

The average day’s work of four men, with the old-style screw 
rods, is 3,000 to 4,000 feet; while with the Villard Frictionless Wheeled 
Rods, the average day’s rodding of two men is from 8,000 to 10,000 


feet. On one occasion two men did 20,915 feet of rodding in eight 
hours. 
NET PRICE LIST 
TO DEALER OR CONSUMER 
Cat. No. Length Per Rod 


3 feet $0.81 


16907 
1807 Fy il 
2097 _ * 87 


22907 4' 5 66 


The 3 feet are carried in stock, other sizes are made to order 





James S. Barron & Co. 
200-206 West Broadway ‘ 


New York 
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THEEH 19083 EDITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


ADO PTED By the Fire Underwriters of the United States 


By Cornell University, Stanford University and other Technical Colleges and Schools 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen 


BEC AU SE It is the only book on Wiring and Construction kept strictly up to date 
It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 


FLEXIBLE LEATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 





Ld  dlccldedlldcclldddlldddddlldlddllllddddilijis 











ELECTRICAL REVIEW 47 


July 11, 1903 


















In high and low-speed engines we can fill any order. 


We have everything required by the lighting or power com from a small 
generator up to a high power engine and can fill all coders ‘wllin iw days. 


NOT place your order for the most insignificant to a 10,000 H.-P. engine 


fh yeas von B, P,. extra armature, full switchboard equipment. 
1—60 amp. Jenny, 110-volt, com — wound. 

2—H I., -kw, 125 volts, 500 lights each. 

1—300 amp. Western Electric Generator, 1,100 r. B, nm. P DO N 
at GB, 6 volts, S18 F. p.m iol with all —° until you have received our quotations. 


1—50-kw S - 125 volte, compound =e oiling bearings,direct This means money to you, Whea you want anything electrical or steam operated, address 
connec! a eal wit! quip 
THE |. S. VAN LOAN COMPANY 


220-.Volt Meteo 
1—7 1-2 H. P., Improved Eddy -1—15 H. P., Improved Eady. 455 TO 463 GREENWICH STREET 
LONG DISTANCE TEL., 1418 SPRING Orrice, 465 GREENWICH STREET 


All sizes and voltages, 110 to 550. 
We have all kinds of pumps and have an especial bargain We Nee list our bargains, but we can quote you prices. Remember this means 
n money to YOU. 


in a fire pump. Voltage Regulators—Can fill all coqnivemnn 























TOUR TO THE PACIFIC COAST. 


It will pay electrical contractors and dealers to investigate our 


ae wets doll or LASHER 





Via Pennsylvania Railroad, Account 
G. A. R. National Encampment. 





On account of the National Encamp- 
ment of the Grand Army of the ee 
at San Francisco, Cal., August 17 to 2% 
the Pennsylvania Railroad Guanes 
offers a personally conducted tour to the 
Pacific Coast at remarkably low rates. 

Tour will leave New York, Philadelphia, 
———_- Baltimore, Washington, and other points 

on the Pennsylvania Railroad east of 
Pittsburg, Thursday, August 6, by special 

TH F H] Che train of the highest grade Pullman equip- 
ment. An entire day will be spent at the 
Made in every size and style for every Grand Canyon of Arizona, two days at 

urpose. More in use than any other Los Angeles, and visits of a half day or 

hree makes combined. more at Pasadena, Santa Barbara, Del 
Monte, and San Jose. Three days wiil be 
spent in San Francisco during the En- 
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A PROVEN SUCCESS (+. Sept. 6,190.) ‘NOT AN EXPERIMENT 


DULL’S FLASHERS 


SET THE PACE FOR OTHERS THAT FOLLOW 


REYNOLDS MFG. CO. 


i77 Adams St. 
CHICACO 








{Note the name and street number. 


campment. A day will be spent in Port- 
land on the return trip, and a complete 
tour of the Yellowstone Park, covering 
six days, returning directly to destination 
via Billings and Chicago, and arriving 
Washington, Baltimore, Philadelphia, 
and New York September 1. 

Round-trip rate, covering all expenses 
for twenty-seven days, except three days 
spent in San ht ca $215; two in one 
berth, $200 

Round- reteg rate, covering all expenses 






Endorsed by electrical experts as the ae penetioah and simplest flashing device 


MONEY MAKERS and MONEY SAVERS ror'PourcRstomors tor Zequcnemstg land save money 
WRITE US NOW for ~ particulars and prices. 
mn also give pointers on electric signs. 


REYNOLDS ELECTRIC FLASHER MFG. C0., Inc., “**“omcaco. 

















to Los Angeles, including transportion, 
meals in dining car, and visits to Grand 
Canyon and Pasadena, and transporta- 


Neververeervrveneeerervenenerervoneneeervenennestrerr erent tevez 
WINDING MACHINERY 


FOR MAGNET WIRE 


AMERICAN INSULATING MACHINERY CO. 
940-42 N. Sao STREET, PHILADELPHIA, PA. 


VTTETTVHTPHTVErPrrvrrTTrvervTryrryvrTvrryryrryrryrryrryrryreyyrt 





>. 
a 
tion only through California and return- , 
ing to the east by October 15, via any ; a 
direct route, iucluding authorized mr eo 





overs, $115; two in one berth, $105 each. 
Returning via Portland $11 additional 
will be charged. 

Rates from Pittsburg will be five 
dollars less in each case. 

For full a id te to Ticket 
Agents, or Geo. W. eneral Pas- 
= er Agent, Broad Street Station, Phil- 


Addddddddd 


ITTLE JOURNEYS 
LL to lake resorts and 
mountain homes will be more 
popular this summer than ever. 

















Many have already arranged elphia, Pa. 
their summer tours via the Beige and lamp filaments baked with Dixon’s 
COLUMBI A ARC L AMPS No. 1365 Graphite do not lose their carbon. Fur- 
Chic ago, ECONOMICAL nished in any degree of fineness. Ask for booklet 48. 
SIMPLE, DURABLE JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
Milwaukee & St. Paul 


COLUMBIA ELECTRIC & MFG. CO. 


Office & Factory, 316-322 Market St. 
NEWARK, N. J 


IMPROVED ELECTRICAL 
THEATRICAL APPLIANCES 


Attaching Plugs 
Open Box Lights 
Lens Boxes 
Bunch Lights, etc. 


JOSEPH P. MENCHEN 
1237 Breadway - New York 








Railway 








This Label on incan- 
descent lamps guar- 
antees best quality 
lamps 


STANDARD ELECTRICAL MFC.CO., Niles, Ohio 


and many more are going to 
Booklets that will 
help you to plan your va- 


do likewise. 














cation trip have just been 
published, and will be sent on 





reccipt of postage, as follows: 





“Colorado-California,” six cents. 
“In Lakeland” and ‘‘Summer 
Ilomes,” six cents. 


“Lakes Okoboji and Spirit 
Lake,” four cents, 


Before Contracting for 


INCANDESCENT LAMPS 


Get the STERLING SPECIAL Literature. 


STERLING ELECTRICAL MFC. CO. 
Warren, Ohio. 


ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Percha Insulating Co. 


SALES OFFICE, 15 CORTLANDT ST., NEW YORK 
OFFICE AND FACTORY, “foxx? YONKERS, N. Y. 








cLECTRICAL ENGINEERING 
TAUGHT BY MAIL 


Write for eur free illustrated book 
“CAN | BECOME AN ELEC- 
TRICAL ENGINEER?” 


a A 


CHICACO ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York. 


ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


Can’t EB=xplode 
SIMPLE IN CARE RELIABLE if! OPERATION 
No Heat = No Smoke <- No Smell 
THE BLECTRIC LAUNCH COMPANY 
Avenue A. and North Street 
BAYONNE CITY, N. J. 








F. A. MILLER 


General Passenger Agent, 
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Noiseless 
Gearing 


would make a vast improvement 
in many factories where the gear- 
ing now makes an_ intolerable 
racket. Let us send you our 
catalogue descriptive of our silent 
running 


New Process 
PINIONS. 


In addition to being noiseless 
they are non-conductors of elec- 
tricity, and greatly reduce vibra- 
tion. 


NEW PROCESS PINIONS are 
the only Noiseless Pinions of 
satisfactory durability. 


Our claim is ‘‘As is Steel to 
Iron so is New Process Raw 
Hide to all other Raw Elide.” 
The best proof of the truth of 
this is the fact that we have the 
exclusive trade in our line of the 
majority of the leading manufac- 
turers in this country. Write us 
for further information. 


WE ALSO MAKE METAL 
GEARS, BOTH SPUR AND 
BEVEL. 





THE 


NewProcessRawHideCo. 
SYRACUSE, N. Y. 
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Adjusters, Incandescent Lamps. 
uean, Elec. Light Manipulator Co. 
Vought-Berger Co. 
Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 
Alternators. 
Christensen Engineering Co. 
Fort Wayne Electric Works. 
Genera] Electric Co. 
National Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Armature Repairs. 
Cleveland Armature Works. 
Attachment Plugs. 
Hubbell, Harvey. 
Batteries, Primary. 
American Carbon & Battery Co. 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Eastern Carbon Works. 
Edison Mfg Co. 
Batteries, Storage. 
American Battery Co. 
Dayton Electrical Mfg. Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Reuterdahl! Electric Co 
Smith Sterage Battery Co. 
United States Battery Co. 
Bells. 
Ostrander & Co., W. R. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Boilers. 
Allis-Chalmers Co. 
Babcock & Wilcox Co., The. 
Stirling Co., The. 
Toomey, Frank. 
Boiler insurance. 


IIartford Steam Boiler Insp. & In. Co. 


Books, Techuical. 
Electrical Review Pub. Co. 
EK. L. Powers & Co. 
Brushes-Dynamo. 
Eastern Carbon Works. 
Le Valley Vitae Carbon Brush Co. 
Speer Carbon Co. 
Cable Hangers. 
Standard Underground Cable Co. 
Cabling Machines. 
New England Butt Co. 
Carbons. 
American Carbon & Battery Co. 
Consumers’ Carbon Coe. 
Dickey-Sutton Carbon Co. 
Eastern Carbon Works. 


General Incandescent Arc Light Co. 


National Carbon Co. 
Speer Carbon Co. 
Castings. 
Christensen Engineering Co. 
National Electric Co. 
New England Butt Co. 


Phosphor-Bronze Smelting Co., Ltd. 


Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Me . Co. 
Fort Wayne Electric 
Western Electric Co. 

Cleaners, Incandescent Lamps. 
Incan. Elec. Light Manipulator Co. 

Climbers 
Klein & Sons, Mathias. 

Smith & Hemenway Co 

Clusters. 

Hubbell, Harvey. 

Coal Handling Machinery. 

C. W. Hunt Co. 
The Jeffrey Mfg. Co. 

Coal Mining Machinery. 

General Electric Co. 
The Jeffrey Mfg. Co. 

Commutator Lubricant. 

Allen & Co., L. B 
Hart & Co. 

Commutator Segments. 

Billings & Spencer Co. 

Condensers (Electric). 
Marshall, Wm. 

Conduits. 
Alphaduct Mfg. Co. 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co, 
Camp Co., H. B. 


orks, 


Conduits. 
Field, C. J. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Pittsburg Sewer Pipe & Conduit Co. 
Rittenhouse-Miller Co. 
Sprague Electric Co. 
Standard Vitrified Conduit Co. 
Wyckoff Pipe & Creosoting Co. 
Conduit Benders. 
Benson & Co., Wm. W. 


Connectors 

Smith & Hemenway Co. 
Connectors and Terminals. 

McIntire Co., The C. 
Construction. 

J. G@. White & Co. 

New England Engineering Co 
Construction Supplies. 


. H. Brady. 
Cross-Arms, Brackets, Pins, Ties, 
Climbers, Ete. 

Central Electric Co. 

Donnelly, John. 

Eccleston Lumber Co. 

Fowler, John H. 

Hopkins & Co., A. P. 

Klein & Son, Mathias, 

Standard Pole & Tie Co. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 
Dynamos and Motors. 

Browning Mfg. Co. 

Bullock Electric Mfg. Co. 

Central Electric Co. 

Coho & Co., H. B. 

Christensen Engineering Co. 

Cleveland Armature Works. 

Crocker- Wheeler Co. 

Dustin Co., Chas. E. 

Eck Dynamo & Motor Works. 

Elwell-Parker Electric Co. 

Fort Wayne Electric Works. 

General Electric Co. 

Gen’! Incandescent Arc Light Co. 

Hobart Electric Mfg. Co. 

Johnson, Charles F. 

Keystone Electric Co. 

National Electric Co. 

New England Motor Co. 

Robbins & Myers Co. 

Rossiter, MacGovern & Co. 

Sprague Electric Co. 

Stanley Electric Mfg. Co. 

Stow Manufacturing Co. 

Thresher Electric Co. 

Toomey, Frank. 

Van Loan Co., I. 8. 

Wagner Electric Mfg. Co. 

Warren Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
Electric Lighters. 

Electric Contract Co. 

Stanley & Patterson. 
Electric Locomotives. 

General Electric Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric & Mfg. Co. 
Electrical Instruments. 

Bossert Electric Construction Co. 

Bullock Electric Mfg. Co. 

Bunnell & Co., J. H. 

Ericsson Telephone Co. 

Fort Wayne Electric Works. 

Gen’! Incandescent Arc Light Co. 

Johnson & Morton. 

Lamp Testing Bureau. 

Leeds & Northrup Co. 

Machado & Roller. 

Pignolet, Louis M. 

Wagner Electric Mfg. Co. 
Electric Soldering Irons. 

American Electrical Heater Co. 

Simplex Electrical Co. 
Electrical Supplies. 

Central Electric Co. 

Electric Appliance Co. 

Ericsson Telephone Co. 

Ewing-Merkle Electric Co. 

Johnson & Morton. 

Jones & Son, J. 

Kinsman Electric & Railway Sup. Co. 

Lawrence-Hall Electric Co. 

Manhattan Electrical Supply Co, 

Marshall-Sanders Co. 


(Continued on mage 67 ) 
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EVENING STAR 


FLASH LAMPS 


AND OTHER 
ELECTRIC NOVELTIES 
THE BEST AND CHEAPEST 

INTHE MARKET 


WRITE FOP PRicE ANE 





[RMS 


ELECTRIC CONTRACT co, 


154 Lake St., Chicago 214 Contre $t., N, } 


‘WILLIAMS 





SPARK COIL 


Have been adopted by the leading 
manufacturers and supply houses 











* <i 
INCANDESCENT LAMP 
REPLACER and CLEANER 


HANDLES THEM AT ANY 
HEICHT OR ANQLE 


(ncandescent Electric Light Manipulator Co, 


116 Bedford St., Boston, Mass. 


ELECTRIC CONDENSERS 


WM. MARSHALL, Manafactarer 


Standards a Specialty 
709 Lexington Ave., New York 


Flecrat HEATING 


APPARATUS 
OF EVERY DESCRIPTION 
“Unit” Fnamel Rheostats 
The Simplex Electric 

Heating Co. 


CAMBRIDQEPORT 
MAS 





























4 


———— 
Seventh Reason 


why Bullock Dynamos and 
Motors are specified by the 
better class of engineers 1s 
because they are built accord- 
ing to the recommendations 
of the Committee on Stand- 
ardization appointed by the 
American Institute of Elec- 
trical Engineers. Send for 
our descriptive bulletins. 


Bullock Electric Mfg. Co. 


Cincinnati, U.S.A. 


‘c 
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H & H CONDUIT FASTENERS 




















IS A TIME SAVER 
A GREAT CONVENIENCE FOR 


CONTRACTORS AND WIREMEN 




















44-inch Conduit. 


These fastenors provide a | SEWD US (0c. FOR 10 SAMPLES BY MAIL. DIRECTIONS. 
cheap, quick and reliable 
method of securing flexible 


Conduits in boxes or wall 
cases. Made for 3%-inch or ha 











Pull the Conduit through 
outlet, then force the little 
brass collar over the end. The 
sharp teeth will readily en- 
gage the fabric and hold the 
Conduit firmly in its place. 

















FIA RT ano F]EGEMAN 


N 
Ae Hartford, Conn. 








92 Union Place, 


















































Use My Improved Electrical 





Theatrical Appliances 











The Menchen Stage Receptacle and Attachment 
Plug is especially adapted for Theatrical work. 
Storage Battery Connections in Automobiles, Coupling 
on Electric Railways, etc. Made up to Fifty Amperes. 


Theatrical Lamps Optical Lamps and Accessories 


JOSEPH MENCHEN 


MANUFACTURER AND PATENTEE 


1237 BROADWAY NEW YORK CITY, N. Y. 


Send Five Cents Postage for New Catalogue 
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408 N. J. R. R. Ave., NEWARK, N. J. 
We buy and Refine Platinum Scrap also 


An INGANDESCGENT LAMP represents a large investment of capital, Ingenuity and skilled workmanship, it is sold-at a price so low as to necessitate eternal 
vigilance in cutting costs te. a minimum, A successful lamp manufacturer can not afford to experiment with poor materials. This explains the popularity of 


BARELEER & CO.’S 


120 LIBERTY ST., NEW YORK 


PLATINUM 











Interior Conduit 


For use in every climate and undef.all conditions 


We manufacture a greater variety of interior conduits and appliances than 
any other company in the world, and for each type of conduit we make a full 
line of junction boxes, outlet plates, fittings, tools, ete. 


WRITE FOR BULLETINS No. 4116 AND 4126 


Sprague Electric Company 


General Offices: 527-531 West 34th Street, New York 
Branch Offices: Chicago, Boston, St. Louis, Baltimore 

















Sterling =. Varnish 


STERLING EXTRA BLACK FINISHING VARNISH 
STERLING BLACK AIR DRYING VARNISH 
STBRLING BLACK CORE PLATE VARNISH 


The Sterling Varnish Co. || The Sterling Varnish Co. 
PITTSBURGH, PA., U. 5. A. 2. 














SPECIAL PORCELAIN 


For High Potential Work 
STAR PORCELAIN IS THE BEST 


Prices on receipt of model or sketch. 


THE STAR PORCELAIN COMPANY 


TRENTON, N. J. 











No 

Spring 

to the 
Handles 





THE BILLINGS & SPENCER CO,, Mster#.com..v. 5.4. 
















Q®OLDERING 
ei ALLEN WTICKS (The Flux) 
FOR WIRING—UNDERWRITERS “0, K.” 


BIG SAMPLE FREE 
L. B. ALLEN CO., tnc., 1335 Columbia Ave., CHICACO 


























Not a rubber friction tape but a tape coated 
INO-= with linseed oif left slightly tacky. Ninety 
= Ii times the Peery 3 resistivity of Friction Tape, 


d for samples and prices, 


MICA INSULATOR CO, ™™*""*s 





218 Water St., NEW YORK 117 Lake St., CHICAGO 











WHAT IS SCHAPIROGRAPH ? 
The Duplicator that cleanly multi- 
copiesanything written with pen 
music, 


and typewriter, also 

drawings,etc. One original gives 
150 cepies Blaek ink in 15 minutes. 
Avoid: stencil, washing, delays, 


_ AMERICAN 
STORAGE CELLS ARE THE BEST 


BEND FOR DESCRIPTIVE CIRCULAR 
AMERICAN BATTERY CO. 
473 S.CLINTON 8T., CHICACO, ILL. 
out deposit. , COTABLISHED 1880 
The T. T. Schapiro-Graph Co., 265 Broadway, New York 


and expensive supplies. Price, 
complete cap-size outfit, $8.00. 


years. 
Sent on 5 days’ free trial with- 

















THE WYCKOFF PIPE & CREOSOTING CO. 


Wyckoff Conduits for Underground Wires, Poles, Cross 
Arms, Lumber and Ties for Electric Railways. 


Our conduits have been in use for 19 years and are in perfect condition to-day. 
Send for catalogue. 


OFFICE: Stamford, Conn. - - - - =. WORKS: Portsmouth, Va. 








EDISON MINIATURE LAMPS. 


400,00e Annually Shipped to Users. 


ALL TYPES—EVERY VARIETY. 





Prompt Shipment—in any quantity. 


Miniature and Candelabra Sockets 
aad Receptacles. 


EDISON DECORATIVE & MINIATURE 
LAMP DEPT., 


General Electric Company 
Harrison, N. J. 








WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St. WAVERLY PARK, NEWARK, N. J. 


ros., Century Works, Lew: 


Saal: Weston Electrical Instrumént,Co., No. 88 Ritterstrasse. 
: B isham. 
E. BH. Cadiot, 12 Rue St. Georges. 


PARIS, FRA 3 


ILLUMINATED 
DIAL, STATION 
INSTRUMENTS 


WESTON 
STANDARD 


Portable, Direct ing 
Voltm and Hivolt- 
meters. Ammeters and Mil- 





These instruments are eters, Wattmete: a 
constructed upon the same Velie be Muarectiog 
Fogular Standafd’ Portable and Direet- Current Cirult 
re ‘0! le 
Direct: t Voltmeters B.... e bay cee ee 4 
and Ammeters, but are hout the 
much larger and hoa —_ w 

are enc! a . 
ni ed, dust- f Cus Semi-Portable Labera- 
7 which ys a tory Le ge 
tiv shields the instru Ammeters are better. 
ments from bing influ They are the most reli- 
= magn able, absolute standards for 


Weston Standard Llumizated Dial Station Ammeter, Style B. 
































July 11, 1903 


ELECTRICAL REVIEW 59 











List of 
Electrical 


Patents 
Issued Last Week 


ecially reported for this journal by E. 8. 
pean. solicitor of patents, and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each. } 


ISSUED JUNE 30, 1903. 


732,082 Sparking plug ; W. Barber, 
Brooklyn, N. Y. 

732,047 Electrode; W. R. Chip- 
man, New York, N. Y. 

732,062 Power transmission and con- 
trol; J. B. Entz, Philadelphia, Pa. 























732,088 Insulator for high-tension 
currents; K. 8. Lemstrom, Helsing- 
fors, Russia. 

732,098 Central energy telephone 
system ; K. B, Miller, Chicago, Ill. 

732,114 Maintaining synchronous 
rotation of dynamo-electric machines ; 


E. W. Rice, Jr., Schenectady, N. Y.— 
The method of preventing hunting 
which consists in opposing, by sub- 
stantially non-lagging currents, the 
variation of that component only of 
the armature reaction which exists as 
cross-magnetization. 

732,130 System of control for elec- 
trically propelled trains ; E. A. Sperry, 
Cleveland, Ohio. 

732,131 Selective party-line tele- 
phone system; A. J. Springborn, 
Cleveland, Ohio. 

732,139 Prepayment wattmeter for 
three-wire systems; G. G. Tilden, 
Newark, N. J 

732,141 Electric arc lamp; C. J. 
Toerring, Philadelphia, Pa.—A long- 
burning arc lamp, comprising a sub- 
stantially air-tight globe, a set of 
slotted tubes, one within the other, 
having their slots at an angle, and a 
carbon-holder within the inner tube. 

732,144-145 Trolley ; J. H. Walker, 
Lexington, Ky. 


782,146 Lubricator; J. H. Walker, 
Lexington, Ky. 
732,147 Telephone transmitter; M. 


Weissner, Milwaukee, Wis. 

732,153 Induction motor; A. E. 
Averrett, Schenectady, N. Y.—A core 
composed of magnetic material, and a 
winding on said core, part of which is 
iron and part copper. 

782,157 Electric railway; A. H. 
Bedworth, Boston, Mass. 

732,170 Electric switch ; 
Chouinard, Quebec, Canada. 

732,171 Brush-holder; A. Church- 
ward, Chicago, Ill. 

782,174 Automatic cutout device 
for electrical transformers; D. C. 
Conkling, Cincinnati, Obio. 

732,176 Compensating friction in 
electrical meters; F. P. Cox, Lynn, 
Mass.—A meter-motor provided with 
afield magnet and armature coils and 


de Os 


an auxiliary starting coil adjustable 
_ said field coil and parallel 
ereto, 


_ 732,182 Electric arc lamp ; R Flem- 
Ing, Swampscott, Mass. 
732,196 Terminal socket ; C. Leich- 
tenschlag, Berlin, Germany. 
(Continued on page 60 ) 








HYLO 


The only artistic turn-down 
lamp. 
The only economical turn- 
down lamp. 
THE PHELPS Co. 


29 Rowland St. - Detroit, Mich. 
4 





FOR A FEW CENTS pate triciacy 909 


The Rope Fibre Pulley Covering Company 


SPRINGFIELD, OHIO 














The individuality of 
P-K SPECIALTIES 


as made by the 


H. T. PAISTE CO. 


Chicago Philadelphia New York 


extends beyond the mere design 
This 





ATTACHMENT PLUG 


is handsome; but it can not be 
short circuited nor broken. 

To insure to yourself the best 
in the market you have only to 








Just specify *P-K” 








CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 482 FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


large stock en hands Highland Park, Conn. 








GASOLENE ENGINES 


on han 
Correspondence solicited 
FOR ISOLATED LIGHTING 
AND POWER PLANTS 
STATIONARY, MARINE and 
AUTOMOBILE MOTORS 


Send for Circular 


THE LOWELL MODEL CO. 


Drawer 1213 LOWELL, MASS. 




















PATENTS| 

“| Caveats, Trade-Marks, [~ 

Copyrights and Designs. 

Send your business direct 
to Washington. 


Saves time and insures 
better service. 


PERSONAL ATTENTION ] 


GUARANTEED. 
22 YEARS’ ACTIVE PRACTICE. 
Specialty— 
PATENTS THAT 
PROTECT 
Address— 


SICCERS & SICCERS 


Suite 20-2 
National Union Bldg. Washington, D. C. 














This 


IS THE 


Battery 


THAT 


Runs Jones’ 
Battery Fan 





It will run it from 
400 to hours 


Write for information 


J. JONES & SON. 64 Cortlandt St.. New York 











THE 


Hayden & Derby 
Mfg. Co. 


Manufacturers of 


METROPOLITAN 
INJECTORS 


H-D EJECTORS 


85-87-89 Liberty St. 











New York Send for Catalogue 





























w. KF. WEISS 
CERTIFIED PUBLIC ACCOUNTANT 
Telephone, 6068 Cortlandt 128 BROADWAY, N. Y. 

Special and periodical audits. Investigations on 











financial di and reports of 
accounts and ea) s Jons, Hdatt, 
and partnership adjust Introd of efii- 


elent methods of ‘accounting adapted to special 
conditions, 





INCORPORATE 


DISTRICT OF COLUMBIA 


The Corporation Law of the 
District of Columbia is the most 
liberal yet enacted. 

The total expense fess than 
elsewhere. 

INFORMATION ON APPLICATION. 


EDWARD 5. DUVALL, JR. 


ATTORNEY-AT-LAW 
LOAN & TRUST BLDG. 


WASHINCTON, D. C. 

















THE BEST IS THE CHEAPEST 


THE LATEST IMPROVED 


Voltage 
Regulators | 


W. H. CHAPMAN 


Are made under the a le personal supervision 
y 


The Portland Company 


PORTLAND, ME. 


Incorporated 1846. Send for Cireulars and 
Testimonials 











May 1, 1900. 
Oe”, 
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(Continued from page 59.) 
732,200 Armature; J. A. Little, 
St. Louis, Mo. 
732,201 Electric controller; J. A. 


Little, St. Louis, Mo. 

732,204 Phase transformation; A. 
D. Lunt, Schenectady, N. Y 

732,211 Shade and reflector for elec- 
tric lights; O. A. Mygatt, New York, 
x. 

732,235 Electric motor; P. Swan, 
Calcutta, India. 

732,238-239 Automatic regulator for 
electric generators; W. A. Turbayne, 
Buffalo, N. Y. 

732,240 Brush-holder ; 
wood, Lynn, Mass. 

732,247 Controller for electric mo- 
tors; E. R. Whitney, Swampscott, 
Mass, 

732,253-254 Circuit-breaker; H. P. 
Ball, New York, N. ¥ 

732,255 Oil switch; H. P. Ball, 
New York, N. Y. 

732,272 Signaling system ; 
Brown, Melrose, Mass. 

782,273 Electromagnet; C. A. Brust, 
Memphis, Tenn. 

732,279 Electrically controlled _per- 
forating machine ; H. L. Davis, Wash- 
ington, D. C. 

732,284 Telephone transmitter; E. 
B. Fahnestock, New York, N. Y. 


(Continued on page 62.) 


L. E. Under- 


H.-G. 











For Sale— R Al LS — Wanted for Cash. 






Generators, Motors, Cars, Engines, Boilers 
—$300,000 worth listed in 

JOHNSON’S EQUIPMENT BULLETIN 
Write for copy No. 13 













ELECTRICAL REVIEW Vol: 495 
“It expounds the whole philosophy all 


of push and publicity.”—LonpDon T1MEs. 


Successful Advertising 


HOW TO AC-s 
COMPLISH IT 
By J. ANGUS MacDONALD 


Clearly,cleverly,and interest- 
ingly written. 400 pages full 
of practical and necessary in- 
formation. Indispensable to 
all advertisers, business peo- 
ple, clerks, students, mana- 
gers, buyers—every one wish- 
ing to progress through 


Right Advertising 


———— Its APPEARANCE, the Ad- 
vertising World, Columbus, O., says: 
“Itisa utiful piece of work, print- 
ed on deckle edge, antique, cream- 
tinted paper, in brown ink. 400 pages, 
bound in green buckram, with the title 
stamped in gold leaf.” 


REGARDING ITs Sty e, Printers’ Ink, 
New York, says: ‘* Where the usual 
volume on retail advertising quotes 
stale advertising phrases and gives 
hackneyed specimens, Mr. MacDonald 
searches out the inner advertising _ 
ciples of each business and sets it forth 
clearly and briefly. His matter all 
through the book is distinguished for 
compactness and clarity, and is written 
in a sprightly, forceful way.’ 
REGARDING Its PricE, the Ad Smith, 
Parkersburg, W. Va., says: ‘To have 
this book in’ one’s office is equivalent 
to the services of an expert advertisin 
writer. The price of ‘Successful Ad- 
vertising’ is $2.00, and we are frank to 
say that we have gotten at least $100 
worth of information, and the book is 
not one-fourth read.” 

B. S. Cooban, Chicago, says: ‘* The 
first ten pages are worth the money.” 











400 Pages in Cloth and 
Gold. Completely Indexed. 
Postpaid for $2.00 


ELECTRICAL REVIEW, 13 Park Row, N.Y. 


FLEMING SLATE CO. 


mitt & quarries, POULTNEY, VT. 


Purple and green slate for 
ELECTRICAL, Billiards, Struc- 
tural PLUMBING and ROOFING. 
MARBLEIZING., 








THE BRADY MAST ARMS 


H. BRADY, New Britain, Conn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
Ing Hoods, House Brackets 
and other specialties for 
construction work 
Gatalogue and Prices Furnished on Application 





Look 
for this 


Trademark 
On Flexible Conduits 

















W. R. OSTRANDER & CO. 
22 DEY STREET, NEW YORK, 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells, 


FaeTory: 
OcKa.e Ave. 
BROOKLYN. 


Send for 
Illustrated 
Catalogue. 



















IT SIGNIFIES QUALITY 
— The — 
Rittenhouse- 
Miller Co. 


923 Witherspoon Bldg. 
Philadelphia 























AUTOMATIC 
ELECTRIC 


EUCENE B. ABBOTT, 


TIME SWITCHES 


Let us send you descriptive matter 





Charles F. Johnson,°°’sstaie sy 











CLEVELAND, OHIO 




















Charles E. Dustin Co. 


Offices 


11 Broadway 
New York 








Alternators 


One 180° kw., General Electric, 2. 4 volts, 60 
cycles, single phase, speed 600 R. P. M. 

One 180 kw.. Westinghouse, . 200 volts, 60 cycles, 
two phase, speed 514 R. P. 

One 150 kw., Westinghouse, 3 0 volts, 60 cycles, 
single phase, speed 625 R. P. M. 

One 150 kw.. Stanley, 1, +" 2 ‘an volts, 133 cycles, 
two phase, speed 800 R. P.M. 

Two 120 kw., General Electric, 1,040 volts, 125 
cycles, single phase, speed 1,070 R. P. M. 

One 120 kw., General Electric, \ a a. 125 
cycles, single phase, speed 1,070 R. 

One 90 kw., General Electric, siepuciaa, Se iiiais 
single phase, speed 900 R. P. M. 

Two % kw, General Electric, 2,100 volts, 60 
cycles, two phase, speed 900 R. P. M., with 
switchboards. 

One 60 kw.. Westinghouse, 2.200 volts 60 cycles, 
two phase, speed 900 R. P. M. 

Three 35 kw., Thomson-Houston, 1,100 volts, 125 
eyecies, single phase, speed 1,500 R. P. M. 


One 60 kw., Eddy, 4 
Forge engine; brand new. 
One 50 kw., Commercial, 


burg Ideal engine. 


write us for cash offer. 





Babcock G@ Wilcox Water-Tube Boilers and many others. 


SEND FOR OUR LATEST BULLETIN. 
We are constantly adding to our stock. 


Street-Railway 
Generators 


Two 500 kw., G. E., 6-pole, speed 300 R. P. M. 
Two 300 kw., G. E., 4-pole, speed 400 R. P. M. 


One 200 kw., Westinghouse,6-pole, speed 510R.P.M. 


Two 200 kw., G. E., 4-pole, speed 425.R. P. M. 


Two180kw., Westinghouse, 4-pole, speed 535R.P.M. 
One 150kw., Fort Wayne, 6-pole, speed 550 R. P.M. 


One 110 kw., Eddy, 4-pole, speed 600 R. P. M. 
Two 100 kw., G. E., 4-pole, speed 650 R. P. M. 
One 100 kw., Walker, 4-pole, speed 750 R. P. M. 
Two 100 kw., Edison, bipolar, speed 620 R. P. M. 
One 90 kw., T.-H., 4-pole, speed 700 R. P. M. 

One 80 kw., G. E., 4-pole, speed 700 R. P. M. 

Five 62 kw., T.-H., type D, speed 900 R. P. M. 
One 45 kw., G. E., 4-pole, speed 1,040 R. P. M. 


engine. 





A Direct-Connected Railway Unit consisting of 225 Kw., General Electric, 550 volt generator, type M. P., class 6: 
225-120, Form E, directly connected to BucKeye 16 1-2—30 1-2 x30 herizental cross-compound engine. 
This unit is in excellent condition and ready for immediate delivery. 





ALSO A LARGE STOCK OF DIRECT-CURRENT GENERATORS AND MOTORS, 
Direct-Connected Lighting and Power Units 


One 180 kw., G. E., 8&-pole, 125-volt generator, with 12-20 x 16 
Erie Ball tandem-compound engine. 
le, 125-volt generator, with 13 x 12 Buffalo 


6-pole, 125-volt prone with 814-13 
x 12 Armington & Sims tandem-compound engin 
One 50 kw., Eddy, 4-pole, 125-volt generator, with ‘3 x 12 Harris- 


One 50 kw. Unit, consisting of two 25 kw., General Electric, 
4-pole, 125-volt generators, with one triple-expansion vertical 


One 25 kw., General Electric, 
944 x 10 Armington & Sims engine. 


Two 25 kw., Westinghouse, 6-pole, 250-volt generators, each 
with 9 x 10 Ball & Wood engin e. 


Arc Lamps both for direct and alternating current, series or 
multiple circuits. Transformers, General Electric ‘‘H,’’ Thomson-Houston ‘‘F’’ and many other types for 60 and 125 cycles. 
If you have electrical apparatus, steam engines or boilers to dispose of, 


Engines 


One 24 x 48 Hamilton Corliss, 450 H.-P. 

One 28 x 48 Harris Corliss, 400 H.-P. 

One 18 x 48 George H. Corliss, 250 H.-P. 

One 16 x 42 Providence Greene, 200 H.-P. 

Two 18-30 x 16 Westinghouse compound, 250 H.-P. 
each. 

Three 18% x 18 Armington & Sims, 250 H.-P. each. 

One 18% x 18 New York Safety, 250 H.-P. 

One 10-18 x 20 Payne tandem-compound, 150 H.-P. 

Two 14 x 13 Armington & Sims, 150 H.-P 

One 14 x 14 Rice automatic, 125 H.-P. 

One 13 x 12 Armington & Sims. es H.-P. 

One 12 x 36 Harris Corliss, 100 H.-P 

One 12 x 34 Brown, 75 H.-P. 

One 12-20 x 12 Westinghouse compours, 100 H.-P. 

One 11 x 12 New York Safet 

One 12 x 12 Watertown, 100 

One 10! eu x ‘4 Armington & ‘Sims cross-com- 
poun 

One 9 x 16 Rice aitomatic, 75 H.-P. 

One 7x 8 Payne, 20 H.-P. 


110-220 AND 500 VOLTS 


6-pole, 125-volt generator, with 





















































July 11, 1903 


ELECTRICAL 





Morne 


posi 


BERTRAM CO. 
B’WAY NEW YORK 


aint? 


147 W. 








INDUCTION COILS 


ere 
WIRELESS TELEGRAPHY 





FOR SALE 


Machinery and contents of 
finely equipped mechanical 
and electrical laboratory for 
sale. Inspection invited. 








Mrs. E. T. GrmuuimanD 
Pelham Manor N. Y. 








practical results assured if our 
especially designed COILS are used. 
Write us for the opinion of our expert 
as to the kind of a coil you need. 





L. E. KNOTT APPARATUS CO. 
BOSTON, MASS. 


Address Wireless Telegraph Dept. 








SIGN FLASHERS 
Signs and Decorations 


WRITE FOR BULLETINS 


The Electric Motor & Equipment Co. 


NEWARK, N. J 








2.000-light Slattery Fort Wayne, with ex- 
citer, 138 cycles 
Westinghouse alternators, 1— 


3— 39-kw. 
with exciter, 133 cycles. 


3— 30-kw. — Fa ar, 110-volt, 1,200 


r. p.m 
1—600-light Mather, 115-volt, 900 r. P 
8—400-light Edison direct-connecte gen- 





gines, etc. 





STEAM AND ELECTRICAL EQUIPMENT 
2—25-kw. 


1—%5-kw. ghore 


2— 3714-kw. Westinghouse alternators, 

with exciter, 133 cycles. 1—%-kw. United States generator, 500- 
1— 33i4-kw. Wood alternator, with ex- volt. 

citer, 133 cycles, 2,000-volt 1—30-kw. 


1—7 
1— 1- 
1—%5-light Westinghouse are dynamo. 


erators, to A. & 8. engine, 80-volt. | 1—50-light Easton are dynamo. 
1—250-light uaker City, 110-volt, bipolar. 4—50-light Wood arc dynamos. 
1—250-light United States, 110-vo t, bi- | 20 -30 and 40-light arc dynamos. 
polar. 
BOILERS 
In great variety. All styles and types. Sixty (60) large one ir mps, up to 
12" suction, assorted sizes. Iron and wood working machinery, gas and gasoline en- 


Send for special catalogue of 2,000 pieces. 
FRANK TOOMEY, 131 N. Third St., Philadelphia, Pa. 


United States generators, 110- 

volt, bipolar. 

Mather generator, four (4) 
volt. 

enerator, 500-volt. 


75-kw. 


= generator, bipolar, 250- 


volt. 
-hp Bilberg, 500-volt. 
p. Bernard, 500-volt. 





REVIEW 











compound. 


4 General Electric, 75 


1 BOOSTER, D-62, 





FOR SALE 


STEAM PLANT 


1 ENGINE, McIntosh & Seymour 13 x 23 x 17 (250 h. p.) tandem 


2 BOILERS, Abendroth & Root, 127 horse-power each. 
PUMP, HEATER and CONDENSER. 
2 STACKS, 66 feet long. 42 inches diameter. 


RAILWAY GENERATORS 


1 General Electric, 100 K. W., 
K. W., M. P. 


ALSO 


series wound, boost 1-2 volt per ampere; total 
capacity 350 amperes at 175 volts. 

1 INDUCTION MOTOR, Westinghouse ‘‘Type C,” 200 horse- 
power, 2-phase, 400 volts. 


mY. 


All the above apparatus is in first-class operative condition and 
ready for immediate shipment. 


HAWKS ELECTRIC CO. 


156 Pearl Street 
BOSTON, MASS. 


Prices on application 

















ELECTRICAL 


AND 








STEAM MACHINERY 





Alternating Units—Direct-Connected 


2—825-kw, 2-phase, Stanley, 60 cycles, 
2400 Volts, with pn egg 
Russell engines. Speed 166 r. p 


Direct-Connected Units 
110-125 Volts 


—25-kw 6-pole General Electric, direct- 
connected to vertical- compound 
Westinghouse automatic engine. 
Speed 350 r. p. m. 


Rotary Converters 


—250-kw Westinghouse, 2-phase, 7200 
ahernesions and 535 volts direct-cur- 


Railway Generators 
Belted 

2—500-kw General Electric, M. 
2—300-kw General Electric, M. 
4—200-kw General Electric, M. 
2—100-kw General Electric, ~ 
1—150-kw Ft. Wayne, M. P. 6 
2- 200-kw Edison. 
1—60-kw Edison, bipolar, M. P. 
1—75-kw Thomson-Houston. 
4—D62 Thomson-Houston. 


P. 
P. 
ig 
P. 


Belted Dynamos and Motors 
220 Volts 
2—100-kw M. P., Ft. Wayne. 
1—45-kw Edison 
1—20-kw Thomson- Houston. 


Alternators 


Single-Phase 
1—400-kw Ft. Wayne, 1100 volts, 125 


cycles. 
2--800-kw General Electric, 1100 volts, 


125 cycles. 

1—250-kw Westinghouse, 1100 volts, 
125 cycles. 

2—150-kw Ft. Wayne. 1040 volts, 120 


cycles, 700 R. P. M. 
—Ai20 General Electric, single-phase, 
1000 volts. 16000 alternations. 
1—120-kw Westinghouse, pl volts, 
16000 alternations, toothed a: 
8—70-kw T.-H., self-oiling, 120 Foveien, 
1050 volts. 
2—60-kw General Electric, single-phase, 
1100 volts, 1600u alternations. 


Engines 


1—20x36x48 tandem-compound Ham- 
ilton engine, wheel 22 ft. diameter, 
56 in. face, right hand. 


1—18&34x48 cross-compound Cooper. 
—28x60 Allis 1890 frame. 

1—24x48 Hamilton. 

1—18x42 Hamilton Corliss. 

1—18x48 Allis. 

1—-21x18 Armington & Sims. 

2—1814x18 Armington & Sims. 

1—18}4x18 McIntosh & Seymour. 

1—12&20x12 Westinghouse. 

2—13&22x13 Westinghouse. 





Jersey City, N. J. 
St. Louis, Mo. 








17 BATTERY PLACE, NEW YORK CITY 








rent. Speed 720 r. 1—35-H. P.. M. P., C 1—14&24x14 Westinghouse. 
4—-150-kw oil-cooled bl Fa 8-phase, 1—25-H. P. Eddy. i- — 1 Westinghouse, single-phase, 1—16&27x16 iene 
2-phase, 60 cycles, 9500 volts primary, 1—20-H. P., M. = Sprague. tre ghoicent 2—18830x16 W = ‘ 
380 volts secondary. 1—15-H. P.; M. P., General Electric. a aan. -_ieghorians. 120836242 piesa Fitchburg. 
—- with one 4-panel switch- - re | e Ef :C. eetate 1 —A5 ew # Westinghouse, 2200 volts, “ee Perl cross-compound— 
: ternations. vy duty—condensing. 
1—SH. P. Lundell. 145-kw Westinghouse, 2200 volts, 1—16&28x18 tandem Erie Bail. 
Alternating Motors 15H. P. Triumph. 7200 alternations. 1—16&26x17 tandem McIntosh & Sey- 
1—180-H. P. Westinghouse. Lt 2—A35 General Electric, single-phase, mour. 
2—30-H. P. General Electric. Belted Motors ; Ln aes, 1050 — a 2 ieee Gas Williams. 
3 mo —830-kw estinghouse, volts, 2-— 
3 my ig —- re nag 500 Volts-110 Volts All Sizes 16000 alumi. 1—12x11 McIntosh & Se Eaewe. 
All of the above are 2-phase, 60 cycles, Are Dynamos —_— Sraunates & 
volts. 1— —l65 tight, multi-cireuit Brush, No. Alternators 2—14x16 N. Y. Safety Power. 
Railway Motors 1—125-light, nt,  raulti-cireuit Brush, 2000 1 ¢:0kw igi oe 183 cycles 1—'Sgetaets 1 ar & Sey- 
25—G. E, 1200. C. P. No. 12. 1200-2400 volts : ‘ 
1—120-light, miulti-circuit Brush, 1200 
50—88 B Westinghouse. g No.9 ’ 2~250-kw General Electric, type A. T. 114423216 tandem Ames. 
ae £ Waticdiie. 1—80 light ‘multi-cireuit Brush, 2000 B...16-850-480, S-phase, 60 cycles, 10000 1—18&19x15 tandem McIntosh & Sey- 
bp p Phere pm C. P. No. 9. Boilers 1—150-kw Beer, 3-phase, 60 cycles, i Ball & Wood cross-com- 
— estinghouse ts, und . 
» &.5 E. - a. 1— 0-H. F Pp. 2 4 w. 1-75-kw. Stanley 2000-1000 volts, 2 1—1 17 tandem McIntosh & Sey- 
om 3-1 hase, 60 cycles. mour. 
50—No. * Westin house. a 175-H. Po Stirling. 1—75-kw Westinghouse, phase, 60 1—15&25x16 Erie Ball cross-compound. 
K, K2, K10, K11, K12, Controllers. —72/’x18” return tubular. eycles, 2200 volts. 1—24x48 Twin Hamilton Corliss. 
& 
Rossiter, MacGovern G&G Co., Incorporated 
Factories Main Office—WHITEHALL BUILDING Branch Offices 


Boston t. Louis 
110 State St. Mo. Trust Bldg. 
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PATENTS. 
(Continued from page 60 ) 


732,286 Telephone transmitter base ; 

: ~ ein8 New York, N. Y. 

"289,087 Telephone-hook switch ; E. 
B. Fahnestock, New York, N. 

732,346 Electricigniter r; A. F. Gang, 
Hoboken, N. J. 

732,349 Electric heater ; 
kins, Boston, Mass. 

732,351 System of yg control ; 
G. H. Hill, Schenectady, N. 

732,364 Electric igniter ; HL. G. 
Mears, New York, N. Y. 


G. C. Haw- 


732,365 Ignite r; H. G. Mears, New 
York, N. 
732,366 Electric igniter ce Was 


Mears, New York N. 


732 371 Generator for electric ig- 
niters; L. J. Le Pontois, New York, 
Me ®: 


732,372 Generator for aie L. 
J. Le Pontois, New York, N. Y. 

732,377 Electrical motor ; H. Rown- 
tree, Chice igo, Tl. 

732,386 Friction gear for electric 
motors ; J. B. Wantz, Chicago, Ill. 

732,443 Telephone; F. C. Redfield, 
Nashua, N. H. 

732, 449 Telephone transmitter and 
receiver; O. P. Sammons, Dennison, 
‘Tex. 

732.477 Electric switch; I. G. 
Watermann, Santa Barbara, Cal. 

732,488 Electric arc lamp for con- 
stant-potential circuits; J. J. Wood, 
Fort Wayne, Ind. 

732,489 Kheostat for arc lamps; 
i.3.W ood, Fort Wayne, Ind. 

732,495 Trolley ; G. E Allen, Pitts- 
burg, Pa. 

732,512 Electric railway ; 
Boynton, Newburgh, N. Y 

732,546 Cotton picker ; 
Greenville, Miss. 

732,559 Electric signal ; 
ton, St. Augustine, Ill. 

732,585 bg y device for electric 
elevators: G. T. Rennerfelt, Brooklyn, 


x. ©. 
J. Griffin, 


G. F. Hil- 


732 602 Electric motor for ceiling 
fans; P. Swan, Calcutta, India. 

732,608 Electrical contact control- 
ing float; I. G@. Watermann, Santa 
Barbara, Cal. 

732,616 Method of applying heat to 
electrolytes ; C. F. Burgess, Madison, 
Wis. 

732.619 Controller for electric hoists; 
P. J. Darlington, Glenridge, N. J. 

732,631 Asymmetric conductor; C. 
Hambuechen, Madison, Wis. —Com- 
prises an electrolyte which is sub- 
stantially non-conductive at ordinary 
temperature and electrodes. 

732,644 Switch for double-filament 
electric lamps; L. Lobenthal, New 
York, N. Y. 

732,648 Telegraphic transmitter ; H. 
G. Martin, Brooklyn, N. Y 

732,654 Means for maintaining syn- 
cbronous rotation of dynamo-electric 
machines; E. W. Rice, Jr., Schenec- 
tady, N. Y. 

732,665 Insulating system for elec- 
tric transmission circuits; A. - 
Underwood, Pittsfield, Mass. 

732,672 Electric switch ; H. P. Ball, 
New York, N. Y 








> CLIMBERS 


PATENT PENDING 





ELECTRICAL 


REVIEW 





Vol. 43—No, 9 











CHICAGO FUSE WIRE & 
MANUFACTURING CO. 


Manufacturers of 


FUSE WIRE 
FUSE LINKS 
TELEPHONE 
FUSES 

FUSE BLOCKS 
WIRE JOINTS 


We make a specialty of FUSE WIRE and STRIP for 
TELEPHONE FUSES and INSTRUMENT FUSES 





Our No. 14 Catalogue just out. 
Makes it easy to find what you 


want. Sentonrequest. . . 
358 Dearborn Street - Chicago 
187 Pratt Street - Buffalo 
853 Broadway - - New York 


ATLANTIO INSULATED WIRE anp CaRBLE Co. 
WIRES AND CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 


FACTORY 
STAMFORD, CONN. 


120 LIBERTY STREET 
NEW YORK orry 











Send for Samples 
SAMSON CORDAGE 
WORKS 


BOSTON - Mass. 








U. S ENGINEER OFFICE, 518 Brad- 
bury — Los Angeles, Cal., July 7, 
19038. Sealed proposals for an electric 
plant at Teck Rosecrans, Cal., will be 
received here until 11 a. m., August 6, 
1903, and then publicly opened. Informa- 
tion furnished on application here or at 
Fort Rosecrans. J.H.WILLARD, Major, 
Engineers, U.S. A. 














WANTED 


SALESMEN FOR INCANDESCENT LAMPS. 
State age, height and weight, whether 
married or not, electrical experience, 
whether college graduate, what degree, 
and territory familiar with. Address 
“INCANDESCENT” 


Care ELEcTRICAL REVIEW New York 








Aeolicraft Model Yacht 


Sails ona ey wire ; goes about 
automatieallyat each ‘end keeps in 
motion as long as the wind blows 

The Latest Scientific Toy 
Fascinating to old aod young. 
Beautifully made. 

Single $1.50, f. o. b., N. ¥. 
Pair for racing $3.00, prepaid 
Send for descriptive booklet free 
FRANKIIN MODEL SHOP 


SSO AY 


aw 


A 


1.50 








126 W. 31st St., New York City 














WANTED 


One experienced incandes- 

cent lamp salesmanat once 

THE SHELBY ELECTRIC CO. 
Shelby :: ss 633) (Ohio 


WANTED 


Three experienced incandescent lamp 

salesmen, by an old and well established 
Company not in the Trust. Applicants will 
please state age, experience and salary 


wanted. 
“INDEPEN DENT” 
Care EvectricaL Review, New York 














f THE SCHWERDTLE STAMP CO.. 
Z NSSTENCLES -BURNING BRANDS: 





bS -MAC 
BRIOGEPORT,CONN. 








FOR ELECTRIC WIRES 


Alphaduct Mtg. Co. 


522-524 W. Twenty=Second St. 


New York 
SALES AGENCIES 
NEW YORK | 39 Cortina” Street 
CHICAGO { 303 Plater Balding 
TORONTO { 78 Bay a” 

















FOR SALE 


One 1,000-kw, direct-connected, verti- 
cal, cross-compound, side crank McIntosh 
& Seymour engine, now completed. Revo- 
lutions per minute, 120. Steam pres-ure, 
125 pounds. Rated load and indicated 
horse-power, 1,520. Cut-off, 4%. This en- 
gine was ordered previous to our purchase 
of the Citizens’ Light and Power Company. 
We now wish to dispose of same at a 
bargain. The engine can be seen at McIn- 
tosh & Seymour factory, Auburn, N. Y. 


Address Electric Department, 


ROCHESTER GAS & ELECTRIC CO. 


Rochester - = = New York 






Bee ELECTRIC 


® DIALS. 


The most convenient 
and reliable method of 
furnishing uniform 
time in factories, 
schools, mills and other 
large buildings. 
Readily installed and 
peony maintained. 
Also Frying-Pan, Pro- 
re Sixty-Day and 
alendar Clocks. 
Send for Catalogue Ne. 203. 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., NEW YORK CITY 





NOW IS THE TIME 


TO SUBSCRIBE FOR 
The Inventive Age & Patent Index 
ONE DOLLAR A YEAR 


Replete with matter pertaining to Patent 
Office and New Inventions 





Contains index of all patents issued 





ADDRESS 


INVENTIVE AGE PUBLISHING CO. 
918 F St., Washington, D. C. 








ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. A College of Engineering. 
Mechanical, E ectr ical, Civil mavinesvlinrs Chemi- 
cal course, Architecture. Extensive sh ops. Mod- 
ernly equ pped laborato ies in every depart- 
ment Kxpenses |: w. 2ist year. For catalogue 
address ©. L MEES, President. 








waste Eso, Sera Or ee 
CNAIR Presiden 
A State Institution located in pod making use 
of an active mining district. For Year Boox 
pe Ra list of graduates and their Voc a 
apply President or Secretary, 
Houghton, “ichigan 


EUREKA 
SSF A TT 
Coloring and Frosting Compounds are 


PERFECTION 


For Incandescent Electric Light Globes 
Put up in any size from 4 
ounces to 5 gallons. rite for prices. 
EUREKA ELECTRIC COLOR CO. 

21 & 23 Ann Street New York 











McGILL UNIVERSITY “caNApa™ 


Courses in Architecture, Civil Engi- 
—t Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 
tion, address 

J. A. NICHOLSON, Registrar 
HENRY T. BOVEY, Dean 

















University of Wisconsin ¥15"°°* 








College of yh and Engineeri 
Co in Civil, Sani » M 
and Electro-Chemical gin All profes- 
sional instruction Fy) y men of prac- 
ti lence eir ive de; ts. 
Com _ x sho) Bay a ratories. 
G@ te students seers all co! Gym- 
pasium, oe athletic op o) portun- 
ities unexcell ~ te. “M 
the most cent site of any inland town of 
America. € is as healthful as it is 
For catalogue or information, adi 





J. B. JOHNSON, Dgan, Madison, Wis. 











QUICK AND 
GOOD WORK 


is the kind that 


BURNLEY 
SOLDERING 
PASTE cea: 


will eng you to do. 
Put up ip 2 0z., 4 02Z., 
% Ib:, 11b., 5 Ib., 10 lb. 
and 50 Ib. packages. 
Stick and Paste 
The 

Burnley Battery 
and M’f’g Co. 
Painesville, Ohio 


BATTERIES 





DRY 
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a0 ATLAN TA, GA. 


BOSTON 
FEnenal of MEXICO ..CITY. + 
7 AVENIDA JUAREZ: 


36. ‘ 
DELPHIA CHI 
Pe A ERICAN BLDG. * 215 WARQUETTE Bi 














32 FIRST ST. 
for the asking. Address 


THE JEFFREY MFG. CO. 


THE STIRLING WATER-TUBE 
Mm. SAFETY BOILER. 


Safe. 
Efficient. 
Durable. 
Over 1,000,000 Horse-Power in use. 
All wrought metal ; no flat surfaces 
er stay bolts; four manholes give 


access to every tube. Quick and 
steady a and thorough circulation 
t ls 


THE STIRLING COMPANY 


Pullman Bidg., Chicago, ti. 
New York Office, 114-118 a Ss. 


Philadelphia Office 











SAN FRANCISCO 
Elevating—Conveying— Power Transmission 
Screening—Crushing—Coal Mining—Coal and 
Rock ing —Coal Washing Machinery and 
Electric Locomotives. Catalogues are yours 


COLUMBUS, OHIO, U. S. A. 








HAND FORGED SWEDISH PLYER 


Made of electro Bo-Ras-Ic steel, and warranted to be the finest and most service- 
able Diagonal Side Cutting Plyer on the market. 

Is indispensable for — in deep and narrow places. 

Send for the Green Book of Hardware Specialties for particulars and price. 


SMITH HEMENWAY CO., CORP. UTICA DROP FORGE & TOOL CO. 
Mfrs. of Cutlery and Hardware Specialties Mfrs, of Nippers and Plyers 
246 Broadway, New York City, N, Y. 











-, 
No. 109 
STOCK DRILLS 


FOR METAL OR WOOD 


MORSE TWIST DRILL 
. AND MACHINE COMPANY 
NEW BEDFORD 
MASS. 
U.S.A. 


BIT 













MAKERS OF 


Drills, 
Chucks, Reamers, 
Cutters, Taps, Dies, 
and Machinists’ Tools 


Our Bit Stock Drills will fit any 
brace in the market, and will drill steel, 
iron, or other metals, as well as wood. They 
are not injured by contact with screws or nails, and 
will bore straight any kind of wood without splitting it. 














a | 














By the Highest Authority 


N the “American Newspaper Directory” for 1903 the ELECTRICAL 
REVIEW is rated as having proven a circulation of more than 2,000 
greater per issue than that of any other weekly electrical publication. 
To those who know the “low water mark” method and the 

scrupulous care with which this expert authority makes these ratings, 
this is significant. 

The Directory gives the ELECTRICAL REVIEW the “Gold 
Mark,” which the index explains as follows: “Advertisers value this 
paper more for the class and quality of its circulation, than for the 
mere number of copies printed.” 

The ELECTRICAL REVIEW is the only electrical weekly 
receiving the “Gold Mark.” | 

These results have been accomplished through the elaborate personal- 
call campaign for new subscriptions which has been carried on for 
two years. 














Our coal and ash hand- 
ling machinery and appli- 
ances are designed to save 
labor and expense in either 
large or small power sta- 
tions. They are the result 
of 30 years’ experience. 


C. W. HUNT CO. 


West New Brighton, 
Staten Island, N Y. 


New York Office, 





45 eam 

















FOR SALE= 


An established electrical manufacturing business in New York, 
which is now on a profitable basis. The business might be operated 
to advantage as a side line for other interests, or continued as an 
individual business. 

The business is now in a very prosperous condition, and has 
nearly doubled in. size.during the last year. 

$3,000 or $4,000 will secure control of the business, treasurer- 
ship of the company and a good salary. A rigid inspection is 
invited. Address 


“ ESTABLISHED ” 
Care ELECTRICAL REVIEW, 13-21 Park Row, New York City 








NOTES ON TRACE 
By W. M. CAMP, M. Am. Soc. C. E. 


AN EXHAUSTIVE TREATMENT OF TRACK CONSTRUCTION AND MAIN- 
TENANCE FROM A PRACTICAL STANDPOINT 


Up to Date 
Just 
Issued 
1903 





A useful book to all 


The Book contains 1,214 pages and 620 illustrations. 
concerned with 


INTERURBAN OR SUBURBAN ELECTRIC RAILWAYS 


Bound in cloth, 644 x 10inches. Price $3.00 per copy, postage paid. Send for 
illustrated circular giving full table of contents, 


W. M. CAMP, 2d Floor, 7418 Parnell Ave., Chicago. 
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WE MAKE A SPECIALTY OF BUILDING 


ELECTRIC LIGHT ENGINES 
STREET RAILWAY ENGINES 








REYNOLDS HORIZONTAL CROSS-COMPOUND DIRECT-COUPLED CORLISS ENGINE 


We have furnished over 1,000 Reynolds Corliss engines for electric generating purposes. 
The largest street railway power stations in the World are equipped with Reynolds 
Corliss engines. 

Reynolds Corliss engines are noted for simplicity in design, durability in construction, 
and great economy in service. 


SOLE BUILDERS OF 


NURNBERG GAS ENGINES 
RIEDLER PUMPS AND AIR COMPRESSORS 














BRANCH OFFICES: [fll 
NEW YORK, Empire Bldg. 
BOSTON, Board of Trade Blig. 
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The Ball & Wood High-Speed Engine 


js noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Tos BALL & WoonrD Co. 


Works: ELIZABc THPORT, N. J. 
17 BATTERY PLACE WHITEHALL BUILDING NEW YORK 
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How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him 














_——————— 


—— 


E. E.;DILLON C. B. SEARS 
GEN’L MGR. SEC’Y & TREAS. 


THE COSMOS 
GENERAL ENGINEERING CO. 


CONSULTING AND 


MACHINERY ENGINEERING 
pone CONTRACTING cwit 
STEAM ENGINES MECHANICAL 
GAS ENGINES ELECTRICAL 
ee GENERAL OFFICE, 1504 FisHER BLDG. aicnhdiain 
aie MINING 

C RAILWAYS 
MOTORS CHICAGO HIGHWAYS 
ICE MACHINERY STEAM 
LAUNCHES PHONE HARRISON 2049 TELEPHONE 











CARELESS MANAGEMENT 








The best proof of carelessness is inability to see 

wherein oneseff is careless. 

One proof of carelessness, in a Central Station 
manager, is his refusal or neglect to investigate 
our claims of the saving to his company in 
converting waste steam into profit. 


TaNAYAIT 





‘The Only Meter System’ 


is a system that produces profit. We have persist- 

ently urged our claims; we must be right or else some 

one of the hundreds of engineers who have investi- 
gated our system, would have found us out and you’d have 
heard of it. As it is we have hundreds of favorable 
reports to back our claims. Ask for proofs. 


THE AMERICAN DISTRICT STEAM CO. 


«x "LOCKPORT, N. Y. 























AmericaN-Batt Dupvex Compounn ENGINE*Direct ConnecteD GENERATOR 


Ine EQ Qo 


ENGINE 


A Simple Engine wastes 25°/. of your fuel. 


The DUPLEX COMPOUND requires no more 
room, no more attention and no greater cost 
of maintenance, and its small additional first 
cost is more than saved every year. 


~ 


— 


You can’t afford to take a simple engine 
as a gift and pay the extra cost of fuel. 


AMERICAN ENGINE COMPANY 


NEW YORK GFFICE N° 48 RARITAN AVE., BOUND BROOK,N. J. 


: - 
NO 95 LIBERT 


TPADF PAPFEA ADY. AGENCY, N.Y 
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SOMETHING NEW! 


IN LINE with THE TWENTIETH CENTURY ADVANCEMENTS or THE WORLD’S INDUSTRIES 


WHEN THE COVERS TO PRACTICAL ELECTRICITY ARE THROWN BACK 














The Student, the Steam Engineer, the Practical Man, the Electrical Engineer and the College Professor see therein a new light, illuminating the 
way to an easy and effective method of studying the art of Electricity. The publishers have on file over four hundred letters, the writers ranging 
in rank from beginner to noted Electrical Engineers, commenting on the merits of this new work. 








BOOK CONTAINS TABLE OF SUBJECTS 
287 Pages ale 3 wag See —— Sa : ne 


: I—Wiring. 
of Subject : oi 25 5 5 IIl—Electric Batter. 
) Se 3 =e | : = Sere ies. Electric Plating. 
Mattei : = Se x = ee a I1IJ—Magnetism. 
69 p 2 5 ER 2 : aire Magnetic 
PAG ee OS SS SS aS ‘ircuit. 
: A ages oes SS = . oe ee os V—Magnetic Trac. 
/ ily fs ; ° mane ~ ~ ae 3 = a i S “ hh Te —_. 
ictiona y = : Sad es Ss Sat. SSO ar VI—Magnetic Leak. 
and Tables. SS ca eee ea RT ee age. 
mes ; . 2S eS SS ee Vil—Energy in Elec- 
AQ fs ae . Ss SS ; a ae - . tric Circuit. 
7 Ques- gOS ee ee Oe oe Seg TS im = VIlI—Calculation of 
‘ 3 ee ie Va qatar Se S2 ize of Wire for 
tions Ses Nea Ye He eR See - eS : Magnetizing Coils. 
; cS ae LORE De Se . AS IX—Calculation of 
and Answers. 2 Soa SEER 3 : : ; E, M. FS in Elec- 
: = : e F Si ‘ tric Machines. 


95 Illustra- es So SO i = ae | % te =f ‘ . = X—Counter E. M. F. 


XI—Hysteresis and 


ti ns. ee ae = i oe Se eae 3 Eddy Currents. 
— i ; XII—Armature Reac- 


tion. 


20 Tables ee “s SP RRA tS rn ae 1 e = = XIlI—Sparking. 


: Se ee ee a ee eae XIV—Winding of Dy- 
(all that’s ats ae Sy SS Sees SS 2 2 ie ane on | inode 
required). ee onccing Dyn. 


. 4 . : ; ~ i Sei : rar Pa Motors— 
>: 4 : Ss ee Suri eS elf-Excitation. 

Size 6 - + : eee St ge eT Sa aS set sous : Dy- 

: Se Se > : namos anc otors, 

inches. ; Ss Sa Baas Sait = Ee Soe their Symptoms and 

a How to Cure Them. 


Flexible ee “ka XVII—Are and Incan- 


descent Lamps. 


B nding. 3 . XVIlI—Measuring —In- 


struments. 


1 | Se XIX—Alternating Cur- 
Set in ae — Alternating 


8-PointType, A Dictionary of over 
; 1,500 Electrical Words, 
* — ai } “oe Termsand Phrases, giving 


readable s1ze. | | a brief meaning of all 


which are in common use. 











EXTRACTS OF A FEW OF THE HUNDREDS OF LETTERS ON FILE 

Geo. E. Hanscom, Electrical Department Mare Island Navy Yard, says: ‘Send two more copies of Practical Electricity. Find this work invaluable. I guess my friends 
do also as they never let a chance to steal them escape. I am having chains made to attach them to my desk.” 

Herbert W. Kimble, Electrician, Haverhill, Mass.,says: ‘I saw in Dartmouth College Library a copy of Practical Electricity. I was so much pleased with it I want a copy.” 

L. D. Burlingame, Pasadena, Cal.,says: “In a trip to Arizona I lost my copy of Practical Electricity. I prize the book so highly that I enclose money order for another.” 

Wm. Hickey, Sec’y Electrical Workers’ Union No. 49, Chicago, Ill., says: ‘‘ This book is a little wonder. Every Question and Answer is given so plainly that any one can 
understand them. It is not only instructive to beginners, but to those advanced as well.”’ 

Camble Courtney, Newry, S.C.,says: ‘I know nothing about Electricity yet your book gives a great deal of valuable information, it is written in such a common sense way.” 

Lewis P. Osborn, Warden, Idaho, says: “ Mr. Livingston, Chief Electrician of the light plant at Bozeman, Mont., gave me a copy of your book while I was in his employ. 
I lost it in a hotel fire ; find money order for another copy.” 

James H. Kendle, Marine Engineer, Detroit, Mich., says: ‘‘I purchased your book from Burrows Bros. of your city. I think so much of the book. I have quite a library of 
books and have none I think more of than Practical Electricity. 


Third Edition. Price $2.00, Delivered. 
ELECTRICAL REVIEW PUBLISHING CO. 


Box 339, 13-21 Park Row, New York. 
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ELECTRICAL : CONTRACTORS 
weomnce | DIRECTORY of ENGINEERS | src 
CONSULTING OF INTERESTS 






















ARNOLD ELECTRIC POWER 
STATION COMPANY, 


ENGINEERS, CONTRACTORS. 
For Complete Lo Plants. 
Results Guarant 

SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 





| 






WM. R. C. CORSON 


CONSULTING ENGINEER 


tAeati perintend 


Plans, 
factory, power and lighting ir installa’ 
Investigations of electrolysis of fate 





ground structures. 

Electric machine design. 

me Laboratory tests and experi- 
men 


Hartrorp, Cr. 


440 Capito” AveE., 





LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 
and Alternating gy Problems 
a Specialty 


New York. 


Park Row Bultpime, 










ARVID REUTERDAHL, 


CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 Fountain STREgt, 
Provipgncz, R.L 












7 BA K ER, JOSEPH B. 


CONSULTING ELECTRICAL 
ENGINEER 
161 SuMMER STREET, Boston, Mass. 


Telephone, 1094 Oxford 








w, E. BAKER H. R. BISHOP 


w. E. BAKER & CO. 


ELECTRIC RAILWAYS 


170 BROADWAY, NEW YORK 








WwW. S. BARSTOW, 
CONSULTING ELECTRICAL 
MECHANICAL. ENGINEER, 


11 apoio 0 New Yorx,. 


Supervision of Lnstallation of Com- 
pits i ——- Power. Railway Plante. 





| epnene, 4671 Broad, 








BouREAU OF 
EXPERT INVESTIGATION 


AND 
CONSTRUCTION 
The investigation of properties, fran- 
chises, patents, etc Te plans and a. 
cations. Supervision — contracts 


management of properties. 
35 Nassau St., New YorkE 
TELF PHONE 2556 CoRTLAN DT. 





Cc. B. SEARS 
SEC'Y & TREAS. 


E. E. DILLON 
GEN’L MGR. 


| THE COSMOS 
| GENERAL’ ENGINEERING CO. 


CONSULTING AND CONTRACTING 
GENERAL OFFICE, 1504 FISHER BLDG. 





THOS. J. McTIGHE, fonssitine 


Mechanical, Reports, 

Electrical, Estimates, 
Supervision, 

Inventions. 

1138 Park Row Building, 
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Electrical Review Pub. Co. New England Engineering Co. 






13 Park Row, New York 
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any electrical subject. Sent prepaid 
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e world on receipt 
of price. 






too Broapway, WATERBURY, 
New York. ONN. 
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and Power Plan Gas Water- 


works, or any fo oy wee instal- 
lations built or remode fa 








Cc. J. FIELD 


MANUFACTURER 
ENGINEER AND CONTRACTOR 
FOR 
Conpuits AND ConpuiT SysTEMS 


Telephone, 5928 Broad 
29 BroapwAy- - - New York 


POWERS’ 


CenTrRaL STATION Street RaILway 
Drrecrorizs. 
o-date manuals for Finan- 


Complete,u 
Electrical and Mechanical 


cial, Official, 
Reference. 
Tue E. L. POWERS CO., PustisHErs, 


150 Nassau St., New York. 
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CONSULTING anv 
ELECTRICAL ENGINEER, 


114 Liserty Street, New York. 
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ENGINEERS 


GEO. F. WESCOTT 


ECONOMICAL DEVELOPMENT AND TRANSM'SS/ON 
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F. 0. RUNYON, 


CONSULTING 
ELECTRICAL ENGINEER, 


122 Market Street, Newark, N. J. 








LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus, 
411 Electrical Building, Cleveland, Ohio. 








J. H. VAIL, 
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1328 Cugsrnut St. PHILADELPHIA, Pa. 
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INCORPORATED, 
ENGINEERS, CONTRACTORS, 


29 Broadway, New York, N. Y. 
Lonpon CorRESPONDENTS: 
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Plans and Specifications; Tests, 
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184 La Satie Street, Cuicaco. 


Design and Construction of Electric 
Lighting and Power Plants. Electrical 
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Knowles, Edward R. 
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See ngland Engineering Co. 
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Westcott, Geo. F. 
White & Co., J. G. 
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Fans and Fan Motors. 


Central Electric Co. 
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Diehl Mfg. Co. 

Fort Wayne Electric Works. 

General Electric Co. 

Gen’l Incandescent Arc Light Co. 
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Jones & Son, J. 

Peerless Electric Co. 
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Sprague Electric Co. 
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Western Electric Co. 
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Stilwell-Bierce & Smith-Vaile Co. 
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Monarch Appliance Co. 
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Electric Motor & Equipment Co. 


Reynolds Electric Flasher Mfg. Co. 


Reynolds Manufacturing Co. 
Flexible Shafting. 

Stow Manufacturing Co. 
Fuses. 

Chicago Fuse Wire & Mfg. Co. 
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D. & W. Fuse Co. 

Johns-Manville Co., H. W 

McIntire Co., The C. 
Fuel Economizers. 

Green Fuel Economizer Co 
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U. 8. Mineral Wool Co. 
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New Process Raw Hide Co. 


Graphite. 

Dixon Crucible Co., Jos. 
Globes, Shades, Etc. 

Frink, I. P. 
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Wheeler Refiector Co. 
Heating Apparatus. 
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United Electric Heating Co. 
House Goods. 

Boston Electric Co. 
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MANUFACTURERS ’ 


WIRELESS TELEGRAPH APPARATUS 
ELECTRICAL SPECIALTIES 


Clark System Wireless Telegraph Apparatus 
Clark System Wireless Telegraph Apparatus 
Clark System Wireless Telegraph Apparatus 
Clark System Wireless Telegraph Apparatus 


ADDRESS ALL COMMUNICATIONS 


THOS. E. CLARK TEL. & TEL. CO. 


Main Office Factory and Laboratory 
DETROIT, MICH. PONTIAC, MICH. 
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OUTLINES OF - 
ELECTROCHEMISTRY 


By H.C. Jones, Associate Professor of Physical Chem- 
istry in the Johns Hopkins University. 








Cloth binding. {09 pages. Numerous Iilustrations. 
Price, postage prepald, $1.50 





ELECTROCHEMISTRY is the new direction of advance in 
Electrical Engineering. Professor Jones has combined in these ‘‘ Cut- 
lines” the essentials of the new theories of electrolytic action and 
built a bridge upon which any reader who knows the ordinary applica- 


tions of Electrodynamics may cross into the interesting and fruitful . 


region of Electrochemistry. 

The work is of timely value, and its lucid style and logical 
arrangement make it of permanent worth to students, engineers and 
laymen. 





THE 


Electrical Review Publishing Company, 


Park Row Building, New York. 
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Hoisting Machinery. 
sellvey Mfg. — 


Igniters (Gas Engine). 
Dayton Electrical Mfg. Co. 


Incandescent Lamp Coloring. 
Eureka Electric Color Co. 


Injectors. 
ayden & Derby Mfg. Co. 
Lunkenheimer Uo., The 


Instruments. 
Biddle, Jas. G. 
Bristol Co. 
Bullock Electric a 
Gen’! Incandescent 
Halsey, Edward S. 
Jewell Electrical Instrument Co. 
Keystone Electrical InstrumentCo. 
Knott Apparatus Co., L. E 
Leeds & Northrup Co. 
Machado & Roller. 
Pignolet, Louis M. 
Stanley Instrument Co. 
Wagner Electric Mfg. Co. 


[nsulatorsand Insulating Material. 
American Vulcanized Fibre Co. 
Brookfield Glass Co. 
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Dielectric Mfg. Co. 

Hungerford Electric Mfg. Co. 
Massachusetts Chemical Uo. 
Mica Insulator Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
Star Porcelain Works. 

Sterling Varnish Co. 


Junction Boxes. 
Bossert Electric Construction Co. 
Gen’l Incandescent Arc Light Co. 
Johnson & Morton. 


Lamps, Arc. 
Adams-Bagnall Electric Co. 
Columbia Electric & Mfg. Co, 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Nernst Lamp Co. 
Osborn-Morgan Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Deco. & Miniature Lamp Dep. 
Elblight Co. of America. 
Gen’! Incandescent Arc Light Co. 
Rooney & Westbury Elec. Lamp Co. 


Lamps, Incandescent. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Economical Electric Lamp Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Nernst Lamp Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
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Warren Electric & Specialty Co. 
Western Electric Co. 
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ullock Electric Mfg. Co. 
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New England Butt Co, 
Seneca Falls Mfg. Co, 
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seeing ove Co. 
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Fort Wayne Electric Works, bi 
Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co, 
Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Sills-Eddy Mica Co, 


Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
Cahen-Berthram Co. 
Murdock Corporation, The 
‘The Schwerdtle Stamp Wo. 
Nippers and Pliers. 
Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 
Paint. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Panel Boards. 
Johnson & Morton. 
Patent Solicitors, 
Benjamin, Geo. H. 
Duvall, Edw. 8. 
Siggers & Siggers. 
Pinions 
New Process Raw Hide Co. 
7 Covering. 
. 8. Mineral Wool Co. 
Platinum. 
American Platinum Works. 
Baker & Co. 
Croselmire & Ackor. 
Pulley Covering. 
Rope Fibre Pulley Covering Co. 
Poles, Brackets, Pins, Ties, Cross 
Arms, Climbers, Etc. 
Donnelly, John 
Eccleston Lumber Co. 
Fowler, John H. 
Hopkins & Co., A. P. 
Klein & Sons, Mathias, 
Phelan, D. W. 
Standard Pole & Tie Co. 
Valentine-Clark Co. 
Wyckoff Pipe & Creosoting Co. 
Pumps (Electric Driven). 
Stilwell-Bierce & Smith-Vaile Co. 
Rails. 
Johnson, Charles F. 
Rail-Bonds. 
Roebling Sons Co., John A. 
Railway Car Lighting. 
Consolidated ilway, Electric 
Lighting & Equipment Co. 
Railway Specialties (Electric). 
Bunnell & Co., J. H. 
Central Electric Co. 
Continuous Rail Joint Co.of America. 
Electric Appliance Co. 
General niectric Co. 
Kinsman Electric & Railway Supply 


Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Co 
Repairs. 
hicago Edison Co. 
Replacers Incandescent Lamp. 
Incandescent Electric Light Manip 
ulator Co. 
Rheostats. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Gen’l Incandescent Arc Light Co. 
Wirt Electric Co. 


Schools. 
Electrical Engineer Institute of Cor 
respondence Instruction, 
Michigan College of Mines. 
McGill University. 
Rose Polytechnic Institute. 
University of Wisconsin. 
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SWEDISH-AMERIGAN TELEPHONE CO. 


CHICACO, ILL. 











“BUTTON” TYPE 





TELEPHONE TRANSMITTER 


Manufactured by 


THE FARNESTOGK TRANSMITTER COMPANY 


74 Cortlandt St., New York 


Manufacturers of Superior Telephone Apparatus 
TELEPHONES 


CORRESPONDENCE SOLICITED 
FOR PRIVATE LINES EXCHANGES 


FARR... LINES AND FACTORIES) 


TELEPHONE SUPPLIES, BRACKETS, WIRE & INSULATORS 


CHICAGO 








QUEENS OF THE LAKES 


QUEE Eastern States and Western States 


SAVED 


TOANY POINTWEST 


Ly. BUFF. pee aa eae = M., ar. 
DETROIT 7. M., connecting 


‘3 


with all trains West and D. &6. tor Michigan resorts 
By. oe daily 4.00 P. M, ar. BUFFALO 

.M. Fa ire: $8.50 one way, cane trip $6.50. 
ats $1.00 and $1.50, rooms $2.50, parlors $5.00, 
each way Ww .ek End Excursions DETROIT and 


Return, $3.00. Send 2c. for illustrated pamphlet. 
Address A. A. SCHANTZ, GeP. T. M,, Detroit, Mich. 











EXPOSITION 
FLYER 


“BiG FOUR” 


FROM 


CINCINNATI 
ST. LOUIS 


WRITE FOR RATES AND 
FOLDERS 


WARREN J. LYNCH, Gen’! Pass. & Tkt. Agt. 
W. P. DEPPE, Asst. Gen’! P. & T. A. 
CINCINNATI, OHIO 








TELEPHONE AND CONST. 
F A SUPPLY C 
118 & 120 W. al Blvd. - 
















Century Receivers 


without an equal in design, material 
and efficiency. Get our catalogues 
on telephone Apparatus 


Century Telephone Construction Co. 
BUFFALO, N.Y 


General Office, 536 Ellicott Square 
Factory, 481-489 Washington St. 


Whe Uraduck Co. Bollimnerelld, 
MAKE TELEPHONES 





Wd Treryrung CLecuerca 











RISING SUN 


Carbon Papers and Type: 
writer Ribbons. 
NON-SMUT NON-GREASE 
Send for Samples 


E. F. P. RAPPEL 
140 Nassau St., New York 


The 





American 





TRANSFORMERS 


For light and pow- 
er service. 
Any voltage. 
Any size. 


Bell Telephone 
Company, 


125 Milk Street, 





A special trans- 
former for mul- 
tiple arc street 
service. 





Alternating cur- 
rent enclosed 
arcs, operated in 
multiple, is the 

most satisfactory 
street system in use to-day. 


VINDEX ELECTRIC CO. 


Factory, Aurora, Ill. CHICAGO, ILL. 





Boston, Mass. 

















IT WILL NEVER BREAK AWAY 


No other joint applied so easily and grips the cable so securely No Solder No Air Gap No High Resistance 


>> 
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THE DOUBLE CONICAL EXPANSION JOINT 
The cable is inserted into the tapered thimble, and a hole is started in the cabla by a nail or a “centre punch,” the ends of the conical 
wedge are then put in place and the external flanged and threaded sleeves are drawn together, forcing the soft copper plug into a 
homogeneous mass which carries all the current with no increase in resistance. 
A Perfect Mechanical and Electrical Contrivance 


THE ELECTRIC CABLE JOINT AND APPLIANCE COMPANY, - - - 


Proved by Tests 
Park Row Building, New York City 
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AMERICAN THELEHPHONTF® PRACTICE 


$3.00 


A book for the telephone man. Itis an encyclopedia of useful information concerning telephony. 

It gives —- specifications, enabling you to intélligently order apparatus from manufacturers, 
and to properly supervise the installation of an exchange, large or sm 

it describes in simple language the theory and practice of modern telephony, including circuits, 
mechanical construction and operation of telephones and switchboards. 

A complete description is given of storage batteries, their care and maintenance; of aerial and 
underground line construction, and, in fact, all the important matters which telephone men need to 
know. 


Third Edition now Ready 


By KEMPSTER B. MILLER, M. E. 


518 LARGE PAGES, PROFUSELY ILLUSTRATED WITH 380 
DIAGRAMS AND CUTS OF APPARATUS 


$3.00 


Sent Prepaid on Receipt of Price . 
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A GOOD TALKER 


Can often convince you of his merit, without 
possessing any other accomplishment. 


THE NEW STANDARD 


is not only a good talker, but it’s built to staad a 
whole lot of talking and stand up to it too. 


RUSSELL-TOMLINSON ELECTRIC CO. 
DANBURY, CONN. 




















American 
Beauties 











Bell Express Style 
One to two hundred to the operator 


American Electric Telephone Co. 


Chicago, Ill. 








KLEIN'S 


CLIMBERS MATHIAS KLEIN & SONS 






Linemen’s Tools 


Catalogue Free. Send for one. 


87-89 W. Van Buren St., * CHICAGO, ILL. 
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TELEPHONE 


A PRACTICAL TREATISE 
By J. E. HOMANS, A. M. 
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Screws, Nuts, Bolts, Etc. 
Reynolds & Co. 

Seuls. 
The Schwerdtle Stamp Co. 


Signs. 
lectric Motor & Equipment Co. 


Slate. 
Fleming Slate Co. 
Sockets. 
Hubbell, Harvey. 
H. T. Paiste Co. 
Yost Electric Mfg. Co. 


Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Specialties. 
Boston Electric Co. 
Crouse-Iinds Electric Co. 
Electric Contract Co. 
Gen’! Incandescent Arc Light Co. 
Hubbell, Harvey. 
Incan. Elec. Light Manipulator Co. 
Lyon Metallic Mfg. Co. 
Marshall-Sanders Co. 
Phelps Co. 
White Star Appliance Co. 
Yost Electric Mfg. Co. 
Speed Limits. 
Consolidated Engine-Stop Co. 
Steam Heating. 
American District Steam Co. 


Steam Specialties. 
Lunkenheimer Co., The. 
Robertson & Sons, Jas. L. 
U. S. Mineral Wool Co. 


Steel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works. 
Manross, F. N. 


Steel Stamps. 
The Schwerdtle Stamp Co, 
Stencils. 
The Schwerdtle Stamp Co. 
Stokers. 
Duluth Stoker Co. 
Storage Batteries, 
American Battery Co. 
Dayton Electrical Mfg. Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-Upton Co. 
National Battery Co. 
Reuterdahl Electric Co, 
Smith Storage Battery Co. 
United States Battery Co. 
Switch boards. 
Bossert Electric Construction Co, 
Bullock Electric Mfg. Co. 
Ericsson Telephone Co. 
Eyanson & Co., Geo. T. 
Fort Wayne Electric Works, 
Gen’] Incandescent Arc Light Co 
Johnson & Morton. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Switches, Ete. 
Abbott, Eugene B. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 
Eyanson & Co., Geo. T. 
General Electric Co. 
Gen’ Incandescent Arc Light Co 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Hill Electric Co., W. S. 
Johnson & Morton. 
Marshall-Sanders Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Tape and Splicing Compound. 
Massachusetts Chemical Co. 
Okonite Co. 
Telegraph Supplies. 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Telephones. 
American Bell Telephone Co. 
American Electric Telenhone Co. 
American Push Button Telephone Co. 
Automatic Electric Co. 
Central Electric Co. 
Century Telephone Construction Co. 
’ Ericsson Telephone Co 
Farr Telephone & Construction Sup- 


ply Co. 
Fahnestock Transmitter Co. 


Seeepenee. 
ello witchboard & Su 
New Fark Telephone Co. lin: 
North Electric Co. 
a & oe 
tromberg - Carlson 
scllé Ce. a 
wedish-American Teleph } 
Viaduct Mfg. Co. siiaaiaes 
Vought-Berger Co. 
Western Telephone Mfg. Co. 
Testing Bureau. 
Lamp Testing Bureau 


Ties, Cross-Arms, Brackets, Ping, 
Climbers, Ete. 

Central Electric Co 

Donnelly, Jebn 

Eccleston Lumber Co. 

Fowler, John H. 

Hopkins & Co., A. P. 

Klein & Son, Mathias. 

Lindsley Brothers Co. 

Standard Pole & Tie Co. 

Valentine-Clark Co 

Wyckoff Pipe & Creosoting Co. 
Time Stamps, Automatic and (al 
~  eulating. 

Calculagraph Co. 
Time Switches. 

Electric Motor & Equipment Co. 


Tools. 
Morse Twist Drill Co. 
Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 
Transformers. 
Christensen Engineering Co. 
Fort Wayne Electric Works 
National Electric Co. 
New York & Ohio Co. 
Peerless Electric Co. 
Stanley Electric Mfg. Co 
Valentine-Clark Co. 
Vindex Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co 
Western Electrical Supply Co 
Westinghouse Electric & Mfg. Co 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The 


Valves. 
Lunkenheimer Co., The. 


Varnish, Insulating. 
Massachusetts Chemical Co. 
Sterling Varnish Co. 


Vises. 
Utica Drop Forge & Tool Co. 


Water- Wheels. 
Leffel & Co., Jas. 
Risdon-Alcott Turbine Co. 
Stilwell-Bierce & Smith-Vaile Co. 
Water- Wheel Governors. 
Lombard Water-Wheel Gov. Co. 
Whistles. 
Lunkenheimer Co., The. 
Winding Machinery. 
American Insulating Machinery Co. 
Wires and Cables. 
American Electrical Works. 
American Steel & Wire Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 
Crescent Insulated Wire and CableCo 
Electric Appliance Co. 
Empire Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber and Gutta Percba 
Insulating Co. ‘ 
Indiana Rubber & Insulated Wire Co. 
Magnet Wire Co. 
Montauk Fire-Detecting Wire Co 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okenite Co., The. 
Phillips Insulated Wire Co. 
Phosphor Bronze Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waclark Wire Co. 
Western Electric Co. 
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Green Bay, Wis. THE Salle St., Chicago 
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Prentice, Wis. Valentine-Clark Co. Poles exclusively 
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THE BEST POLES IN THE WORLD 


Southern Cedar Poles 


NO ROTTEN BUTTS 277 Broad 
D.iW. PHELAN TRY THEM NEW YORK. 

















hey: Yate) WISCONSIN MICHIGAN 


CEDAR POLES®# TIES 


JOHN H. FOWLER FOWLER-JACOBS CO. 
WASHBURN. WIS 1705 FISHE R BUILDING 


PLUMMER, WIS x | CHICAGO 

BAULE, WIS. 

VAN BUSKIRK, WIS wae Harriet 

URSON, WIS WASH RURN WIS At »ORKANE, WASH 





ANDER Ok SOUTHERN WATE Ce0ua PL 


Long Leaf Yellow Pine, Octagonal or 
Square. Juniper or Southern White 
Cedar. Chestnut and Cypress .. 


TIES, CROSS - ARMS 


MANUFACTURED BY 
ECCLESTON LUMBERCO. 


29 BROADWAY, NEW york 
' 





‘*TIn all the land, range up, range down, 
Is there ever a place so pleasant and so sweet ?” 


THE 
THOUSAND 
ISLANDS 








There may be somewhere on the earth a more delightful 
region than that of the Thousand Islands, but if there is, 
it has not been discovered. It is as fine as the Bay of 
Naples, with 2,000 picturesque Islands scattered along the 
twenty-five miles of one of the most beautiful rivers in the 
world. You can find outa great deal regarding it in No. 
10 of the ‘‘ Four-Track Series,” ‘‘The Thousand Islands.” 
issued by the 


NEW YORK CENTRAL 


A copy wili be mailed free on receipt of a two-cent 
stamp, by George H. Daniels, General Passenger Agent, 
Grand Central Station, New York 
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WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. 
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ESCANABA, MICH. 
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THE CALCULAGRAPH 


It Records Elapsed Time and 
Makes No Clerical Errors « « 








)s June 30, 1903, U.S. Circuit Court Boston, Judge Hale granted a Preliminary Injunction against 

John C. Wilson doing business as the Automatic Time Stamp Company, restraining him from the 
manufacture and sale of an instrument for measuring and recording elapsed time called ‘“‘The Timometer”’ 
for infringement of Patents Nos. 424,291 and 583,320. 


Said patents being owned by this Company. 











CALCULAGRAPH COMPANY, 7 Maiden Lane, New York, U. S. A. 




















A Strowger 


Automatic 


Switch- 
board 


built NINE years 
ago, is still giving 
good service. No 
= other telephone 
contenant lasts so long; no 
other pleases the public so well. 


Automatic Elec= 
tric Company 0°s"* 



































STYLE B 





| The Vought-Berger Co. 


MAKERS OF 


Telephones & Switchboards 


LA CROSSE, WIS., U.S.A. 








Western Telephone 
Mig. Co. rexesetiv"d'ree 


PHONE APPARATUS 
Factories, Winthrop Harbor, Il, 
Offices, Chicago, 


Ask about our New Lamp Clearing-Out System. 











MONOPLEX TELEPHONES 


The transmitter of the Monoplex Telephone is 
Wi in justm 


2 End instruments ee} each 
u ee 





Atwater Kent Mfg. nd 118 N. Sixth St., Phila., Pa. 


TELEPHONE 
SERVICE 
IS THE 
QUICKEST 


Rates in Manhattan : 
Residence 
from $4 a month. 


Business 
from $5 a month. 


One-Year Contracts. 
Monthly Payments. 


New York Telephone Co. 


15 Dey Street. 
111 West 38th Street. 














treet. 
Ss 220 West 124th Stree Zz 


























July 11, 1903 ELECTRICAL REVIEW 
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THE FIRST TEST OF A TELE- O 
PHONE IS THAT IT SHOULD BE 


.K. 























THAT MEANS THAT ALSO MEANS 


KELLOGG|“«"" | KELLOGG 











KELLOGG telephones are built to last. KELLOGG telephones 
were built right when first designed, and the standard of 
excellence then set has ever since continued to keep ahead of 
the times. Why take a chance on others when a sure thing 
can be had at practically the same money? 


Kellogg Switchboard an 


GREEN AND CONGRESS a 





New York Cleveland Philadelphia 





tee Co. 


346 Broadway Electric Building “Keystone Electric Building 
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Merely give us your 
ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 


re EXPEN SE Ratvces,: juced to the 
THAT’S WHY PATRONS UPHOLD 








<<“ OVER 21000 
INDEPENDENT 
TELLPHIONES 


IN WSE IN THIS STATE 
ARE OF THE ABOVE MAKE. : 





Chicago Office, 1511 Monadnock Bleck. General and Eastern Sales Office 
ROCHESTER, N. Y. 








STRDMGLDG: 
~ CARLSON 0 Oi 







IN MICHIGAN 


the same as in other 
states, telephone 
men appreciate 
good telephone ap- 
paratus, as will be 
noted by the state- 
ment below : 


One 
Price 


One 
Quality 





Write for 
Bulletins 






containing 
descriptions 
and 
illustrations 





A Sz A Cx ae A. B. SMITH, STATE REPRESENTATIVE, GRAND RAPIDS, MICH. 
aon: Loc No. 1—F Railway Teley hone Apparatus No. 4—F Generator Call Telephones (in 
: No.2—F Bridging Tele hones & Small 


Write for Catal . pay Fr nee Re Material oapalt «a No. 5—F Gente Energy Telephones (in 
Lan Spee Senin, ee STROMBERG-CARLSON TELEPHONE MFG. CO. 


Sales Department 
CHICAGO, ILL. 
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Third Edition Revised 


Pocket Size, Flexible Leather, 1,000 Pages, with innumerable Diagrams, 
Tlustrations and Tables. Price, $5.00. 


Electrical 
Engineer’s 
Pocketbook 


The most complete book of its kind ever published, treating of the 
latest and best practice in Etectrical Engineering. 


By HORATIO A. FOSTER 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 


(With the Collaboration of Eminent Specialists) 
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%% Actual Size 


CONTENTS 


Electrical Engineering Symbols. Electrical Engineering Units. Description of 
Instruments. Resistance Measurements. Measurement of E. M. F. easure- 
ment of Capacity. Measurement of Inductance. Measurement of Power on 
Alternating Current Circuits. Tests with Voltmeter. Determination of Mag- 
netic Properties of Iron and Steel. Determination of Wave Form of E. M. F. and 
Current. ‘onductors, Properties of. Conductors, Relation and Dimensions of, 
for Transmission of Electric Current. Transmission of Power. Switchboards and 
Switching Devices. Cable Testing. Electromagnets. Dynamos. Motors. Test- 
ng Dynamos and Motors. Static Transformers. Electric Lighting. Electric 
Railways. Storage Batteries. Tele; — Telephone. Electro-Chemistry. 
Electro-Metallurgy. Electric Heating, Welding and Cooking. Electricity Meters. 
Lighting Arresters. Lightning Conductors. National Code Rules and R 
ments. Miscellaneous Electrical Data. Certain Uses of Electricity in U. 8. 
and Navy. Mechanical Section. Index. 
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Just Published 


8vo, Cloth, 259 Pages, Illustrated. Price, $2.50 net 


(Binding, Uniform with authors’ ‘‘ Dynamo 
Electric Machinery.”) 


Alternating 
Current 
Machines 


Being the Second Volume of 


“Dynamo Electric 
Machinery; 


Its Construction, Design and Operation” 
By 


SAMUEL SHELDON, A. M., Ph. D. 


Professor of Physics and Electrical Engineering at the Poly- 
technic Institute of Brooklyn 





And 2. 
Hobart Mason, 3. S., E. E. 


Previously Published 


8vo, Cloth, 28! Pages, Profusely Illustrated. Price 
$2.50 net 








Fourth Edition Revised 
Dynamo 
Electric 
Machinery; 


Its Construction, Design and Operation 
By 


SAMUEL SHELDON, A. M., Ph. D. 


Professor of Physics and Electrical Engineering, Polytechnic 
Institute of Brooklyn 
Assisted by 


Hobart Mason, B. S. 





Direct Current Machines 











P.O. BOX 339 


. Copies sent prepaid 


Electrical Review Publishing Co. 
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13-21 PARK ROW, NEW YORK 


on receipt of price : 
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